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1 PURPOSE 
The purpose of this document is to describe in detail the V500 
Fetch Module to provide an accurate design goal. 
2 APPLICABLE DOCUMENTS 
1993 5279 V500 Architecture Specification 
1993 5204 V500 Execute Module Specification 
1993: 5220 V500 Memory Ctl and Cache Module Specification 
1993 5238 V500 Memory Data Card Specification 
1993 5246 v500 I/O Translator Specification 
1993 5303 V500 Maintenance Subsystem Specification 
1993 5295 v500 System Maint Controller Specification 
XXXX XXXX vV500 Design Guidelines 


XXXX XXXX 
XXXX XXXX 
1993-5337 
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F100K Logic Rules 


MCAII Design Rules 


Fault Detection Design Recommendations 


V Series Instruction Set Specification 
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3 FETCH FUNCTIONS 


This module is a part of the V500 Processor, along with the 
Execute and Memory Interface Modules. The Fetch Module has 
the following basic functions: 


1. 


10. 


Read instruction from cache/memory at the base relative 
address specified by the Instruction address. 


Parse and format the instruction into syllables. 


Resolve operand addresses: indirection, indexing and 
extension. 


Prefetch operands from cache/memory for the Execute 
Module. 


Generate the OPLIT value for instructions. 
Resolve operand indirect field length. 


Maintains lock status for overlapped instruction 
fetch/execution. 


Predict direction to be taken for branch instructions. 


Send parsed instruction and resolved operand addresses and 
lengths to the Execute module. 


Maintain the Execute Module's Fetch Page address and entry 
count. 
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4 GENERAL DESCRIPTION 


The Fetch Module consists of two major submodules. 


These are 


the Instruction Fetch Module (hereafter referred to as the IF 
Module), and the Operand Fetch Module (hereafter referred to 


as the OF Module). 


4.1 V510 SYSTEM 


For the V510, modifications were made to the two-card OF 
module. These modifications affected the micro-code as well 


as the hardware. Micro-code restrictions were made 
index-caching and operand pre-read are no longer 


such that 
performed. 


The hardware changes made to the Operand Fetch Control card 
allow Data-Hit to be set constantly on every instruction 


transferred to the Execute Module. The combination 


of these 


changes reduces the system's performance in comparison with 


the V530 system. 


Note that all the changes mentioned above are packaged and 
they may not be implemented or de-implemented seperately. 


The physical implementation of these submodules is 
F100K ECL chips and MCAII gate arrays. 
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5 GLOSSARY OF TERMS 
EQ: Error Queue, the queue associated with the IQ used to 
contain the flags that will be sent from IF to OF. 
FIFO: First In, First Out. Describes the use of a queue 
structure as a buffer. 
IF: Instruction Fetch. 
IQ: Instruction Queue, in IF. 
LUT: Look-Up-Table, made up of Opclass, Syltst, Clstst, 
rams. Controls the formatter portion of IF. 
NEWPC: NEW PC command, 1 out of 8 ADDRBUS commands which 
causes the address on the ADDRBUS to be loaded into the 
IF's Reader and PC. Active with this command are 
additional lines from OF and XM to indicate the type of 
pipe clear that is to be performed. A NEWPC is’ the 
ADDRBUS command (4 of the 8 NEWPC commands are treated 
as NO-OP to the Memory Controller while the other 4 
will cause the Memory Controller to flush its 
outstanding read queue) with a destination of '1' 
(Instruction Fetch) in the TAG field associated with 
the ADDRBUS. 
NIA: Next Instruction Address. This is an address in the 
PCQ in IF associated with the NTI entry of the IQ which 
contains the address of the instruction following the 
NT instruction. 
NTI: Not-Taken Instruction entry in the IF IQ. On a 
predicted branch, this is the instruction that would 
have been executed had the branch not been’ taken. It 


is parsed anyway by the IF since it is already in the 
RQ when the branch is predicted, to minimize the time 
penalty on a mis-prediction. The XM's NEWPC as a 
result of a mis-prediction will cause the NTI entry to 
be passed to the XM over the FBUSes while IF does an 
internal NEWPC to the NIA address. 
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OF: Operand Fetch. 
Pe: Program Counter, in IF. 
PCQ: Program Counter Queue, in IF, used to store the PC's 


associated with entries in the IQ. 


RIFO: Random In, First Out. Describes the method of writing 
data into the IF's RQ (data that is returning out of 


order in some seemingly random fashion) and reading 


back out sequentially as a means of sorting the data 


for the IF Formatter. 


RQ: Read Queue in the IF. 
XM: eXecute Module. 

6 DETAILED DESCRIPTION 

6.1 INSTRUCTION FETCH MODULE 


The IF module will consist of three major sub-sections, 


Reader unit which will handle memory requests for instruction 
data, a Formatter unit which has the task of parsing the 
instruction data as it returns from memory, and the FBUS 
interface unit which co-ordinate the parsed instruction to the 
OF and XM. 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


Ee ae 
. | 1993 5212 
UNISYS CORPORATION (suse eueatie eee bees + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY Sea ca Saree Sa a ee 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 
NEWPC 


PROCESSOR ADDRESS BUS 


PROCESSOR READ DRLA BUS 


| 
baie 
| | 
I | 
1 | 
| I 
IV 
SHOVE FLIP FBUS! 
POP_FP 
FIGURE 6-1 INSTRUCTION FETCH MODULE 
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6.1.1 INTERFACES 
The IF module interfaces to the following modules: 
1. Operand Fetch Module (OF) 


The IF module sends instruction syllables to the OF via 
the FBUS1 (FBUSISSSP) and FLIP (FLIPXMFPAGESP). IF 
receives NEWPC addresses via the ADDRBUS (XADRBUSSP), and 
the type of NEWPC command (IF flush, IX/IA done or NTI 
valid) via the command bus (XWBUSCMDSP) from OF. IF will 
also monitor the following signals from OF: SHOVE 
(FSHOVESSSSSP), OF REQ (FOSFBUSSREQP). 


2. Execute Module (XM) 
The IF module sends instruction syllables to the XM via 
the FBUS1 (FBUSISSSP), and receives NEWPC addresses via 
the ADDRBUS (XADRBUSSP), and the following signals from 
XM: POP_FP (ESPOPSFQUESP), BRANCH _OK (EBRANCHOKSSP), and 
FLUSHes (system flush, bad branch taken flush, and _ bad 
branch not taken flush) via the ADDRBUS command bus 
(XWBUSCMDSP) . 

3. Memory Control and Cache Module (MCACM) 
The IF sends read requests for instruction stream data to 
MCACM via the ADDRBUS (XADRBUSSP) and receives the data 
via the RBUS (MRBUSSSSP). 

4. System Maintenance Controller (SMC) 


SMC provides the human interface into the IF module. 


IF interfaces with SMC, OF, XM, MCACM are as follows: 
.e) AFMODENABLEP - fetch module clock enable from SMC. 


fe) ASOCKECLS$30P - active high free running clock from 
SMC. 
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6.1.1 INTERFACES (Continued) 


ce) ASOCKECLS$30N 
fe) APOWERUPOKI1N 


oO ADANGERSF01P 


write from SMC. 


o  ACLEARSSFO1P 
©  AFOENFETCHIP 
o  ASHIFTENFO1P 
o  AICARDENSP(2: 
o  ASHIFTINFO1P 
o  XFMODBROKESP 
© XFMODNBROKEP 
o  X1SHIFTOUTSP 
©  XSTOPSANDSSN 


fo) XSTOPSORSSSP 


active low free running clock from SMC. 
active low power up clear from SMC. 


signal to gate with hidden state RAM 


synchronous clear from SMC. 
IF clock enable signal from SMC. 


shift enable from SMC. 


0) - card enable from SMC. 


serial data in signal from SMC. 
Fetch module broken to SMC. 
Fetch module not broken to SMC. 
serial data out signal to SMC. 
stop "and" signal to SMC. 


stop "or" signal to SMC. 


fe) FBUSIADRSP(2:0) - Fetch page 1 entry address to OF and 


XM. 


fe) FBUSI1PAGSP(1:0).- Fetch page 1 page address to OF and 


AM. 


re) FBUSILOADSSP - FBUS1 write enable signal to OF and XM. 


fe) FBUSLCMDPARP - FBUS1 control parity to OF and XM: 
generates even parity across FBUSIADRSP, FBUSIPAGSP, 


FBUS1LOADSSP, 


and FBUSI1CMDPARP. 
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6.1.1 INTERFACES (Continued) 
fe) FBUS1$$$P(39:0) - FBUS1 data bus to OF and XM. 
fe) FBUSIPRTY40P - FBUS1 data bus parity to OF and XM: 
generates even parity across FBUSISS$P(39:0) and 
FBUSIPRTY40P. 
re) FBUS1S$$P(52:40) - upper FBUS1 data bus to OF. 


fe) FIPARXDIGSS$P - FBUS1(52:48) data bus parity to OF: 
generates even parity across FBUSI1SS$P(52:48) and 


FIPARXDIGSSP. 


fe) FIPARFEDIGSP - FBUS1(47:40) data bus to 


OF: 


generates even parity across FBUS1SSS$P(47:40) and 


FIPARFEDIGSP. 

fe) FIPAROPAFBFP - FBUS1(23:0) data bus parity to OF: 
generates even parity across FBUSI1SSSP(23:0) and 
FIPAROPAFBFP. 


Oo FBUS1OPPRTYP - FBUS1(23:16) data bus parity to OF: 
generates even parity across FBUS1SSS$P(23:16) and 


FBUSIOPPRTYP. 


fo) FLIPXMFPAGEP - fetch page valid signal to OF. 


ro) FWBUSREQOFSP - XADRBUSSP request from. OF. 


re) FSIFSFLUSHSP - IF redirection signal from OF, NEWPC 


available on XADRBUSSP. 


ro) FSHOVESSSSSP - OF Fetch page available from OF. 


ro) FOSFBUSSREQP - FBUS1 request from OF. 


oO FBUS2SSS$SP(9:0) - FBUS2 data bus from OF for bus stop 


logic. 
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FBUS2PAGSP(1:0) - FBUS2 entry address from OF for bus 
stop logic. 
FBUS2ADRSP(2:0) - FBUS2 page address from OF for bus 


stop logic. 


ESFETSFLUSHP - bad branch flush signal from XM, NEWPC 
available on XADRBUSSP. 


ESSYSSFLUSHP - environment change signal from XM, 
NEWPC available on XADRBUSSP. 


EBRANCHOKSSP - XM acknowlege corrected prediction of 
last predicted taken branch instruction. 


ESPOPSFQUESP - XM fetch page available signal from XM. 


EWBUSREQXMDP - XADRBUSSP request from XM. 

EWBUSREQXMXP - XADRBUSSP request from co-processor. 
FWBUSREQIFSP - XADRBUSSP request to MCACM. 
XWBSRQ1IDSP(2:0) - XADRBUSSP requestor ID to MCACM. 


XWBSRQIDSP=5 if IF is driving XADRBUSSP. 


XWBUSTAGSP(4:0) - XADRBUSSP return tag address ID to 
MCACM. XWBUSTAGSP in range of "10" to "1F" if IF is 
driving XADRBUSSP. 


XWBUSTAGPARP - XWBUSTAGSP parity field to MCACM: 


generates even parity across XWBUSTAGSP and 
XWBUSTAGPARP. 
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6.1.1 INTERFACES (Continued) 


Oo 


XWBUSCMDSP(4:0) - XADRBUSSP command field to MCACM. 
XWBUSCMDSP=1 (read data) if IF is driving XADRBUSSP. 
IF monitors XWBUSCMDSP field for the following values: 
8 - IX/IA done from OF. Loads XADRBUSSP as NEWPC. 

9 - IF flush from OF. Loads XADRBUSSP as NEWPC. 

A - NTI valid from OF. 

C - bad branch taken from XM. Loads XADRBUSSP as 
NEWPC. 

D - bad branch not taken from XM. Loads XADRBUSSP as 
NEWPC. 

F - environment change from XM. Loads XADRBUSSP as 
NEWPC. 


XWBUSLENSP(3:0) - XADRBUSSP length field to MCACM. 
XWBUSLENSP=0 (read length to 10 digits) if IF is 
driving XADRBUSSP. 


XWBUSCTLPARP - XWBUSCMDSP and XWBUSLENSP parity field 
to MCACM: generates even parity across XWBUSCMDSP, 
XWBUSLENSP, and XWBUSCTLPARP. 


XADRBUSSP(39:0) - address field to MCACM or NEWPC 
field from OF or XM. 


XADRBUSPRTYP - XADRBUSSP parity field to MCACM or from 
OF or XM; generates even parity field across XADRBUSSP 
and XADRBUSPRTYP. 


XWRTBUSSP(39:0) - write data bus from XM to bus_ stop 
logic. 


MQUEUEFULLSP - MCACM input queue full flag from MCACM. 


MRBUSSSS$P(39:0) - read data from MCACM. 


MRBUSPARITYP - read data bus parity from MCACM: 
generates even parity across MRBUSSSSP and 
MRBUSPARITYP. : 
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Oo MRBUSERRSP(4:0) - error vector from MCACM. IF will 
recognize MRBUSERRSP = 11 as limit error and 


MRBUSERRSSP = 12 as undigit error. 
MRBUSVALIDSP - read data bus valid flag from MCACM. 


MRBUSTATPARP - partiy field across MRBUSERRSP and 
MRBUSVALIDSP from MCACM; generates even parity across 
MRBUSERRSP, MRBUSVALIDSP, and MRBUSTATPARP. 


MRBUSTAGSP(4:0) - read bus tag for data on following 
clock from MCACM. IF will only recognize MRBUSTAGSP in 
range of "10" to "iF". 


MRBUSTAGPARP - read bus tag parity from MCACM; 
generates even parity across MRBUSTAGSP and 
MRBUSTAGPARP. 
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6.1.1.1 FBUS1 


The FBUS1 (FBUSI1SSSP) is the data path by which the IF module 
transmits the parsed instruction to the XM's Fetch Queue pages 
(EFPAGEO & 1). The FBusl is used to send the PC, OPAFBF, and 
operand addresses to the OF and XM. 


Along with the data bus are address lines (FBUSIPAGSP) which 
identify the Fetch Page being written to as well as the 
syllable (FBUSIADRSP) on the bus, and load lines to write the 
syllable into the XM's Fetch Queue. Also included will be 
request lines (FOSBUSSREQP) to determine bus priority since 
the OF module uses the FBUS1 also. 


62Lcle?2 ADDRBUS 


The ADDRBUS (XADRBUSSP) is the bus used by the Reader to’ send 
the address used in its memory requests, and to receive a 
NEWPC address. (Please refer to the Branch Prediction/Pipe 
Clear section for more information on the exact mechanism of 
NEWPC commands). 


Associated with the ADDRBUS (XADRBUSSP) are command lines’ to 
indicate the purpose of the address (memory read, NEWPC, etc.) 
and request lines for bus priority resolution, a length field 
to specify the number of digits to be read, a tag field which 
will direct returning read data to an address within the Read 
Queue, and the type of NEWPC for the Reader (example: IXIADONE 
NEWPC to un-freeze the Reader from waiting for the resolved 
indexed address). 


COMMAND NAME AWBUS COMMAND (XWBUSCMDSP) 
Set IX IA DONE 8 
Set IFFLUSH 9 
Set NTIVALID A 
Bad Branch Taken Cc 
Bad Branch Not Taken D 
System FLush F 
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6.1.1.3 


RBUS 


The RBUS (MRBUSSSSP) is the bus by which read data from the 
Memory Control and Cache Module (MCACM) is received into the 
Read Queue. This is the data requested by the Reader and 
which will be parsed by the Formatter into syllables. The tag 
field associated with the request will return one clock before 
the data itself, to indicate that data is coming and where in 
the Read Queue it should be placed. Since the tag contains 
the write address for the Read Queue (as specified by the 
Reader when the request was made), and since there is a valid 
bit for each entry, the IF is thus able to handle data 
returning from memory out of order. 
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FIGURE 6-2 IF ARRAY FUNCTIONAL DIAGRAM 
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Ga laZ READER 


The Reader's primary purpose is to supply the Formatter with 
instruction stream data as fast as the Formatter desires it. 
The Reader does this by asking the MCACM for the data, which 
is received by the Read Queue and passed on to the Formatter. 


The Reader will be supplied with a PC from either the 
Formatter, the PCQ (in the case of NIA PC), the OF module or 
the Execute Module. The Reader will then start requesting the 
instruction data from memory at that address, mod 10. The 
Reader has to take care not to request more data than the Read 
Queue can handle, so it must know at all times how full the RQ 
is, and how many requests are outstanding. In the event that 
the Formatter wishes to take a branch, the Formatter will 
provide the Reader with a new PC, (using the internal bus 
'S-BUS') causing the Reader to re-load its memory address 
pointers and start requesting memory from this new address. An 
added complication to this is the need for the Reader to avoid 
trashing data returning from requests prior to the Formatter's 
NEWPC to allow the Formatter to parse the NT instruction (if 
the NEWPC was due to a predicted branch taken). When the 
Formatter has finished with the NT instruction, it shall send 
a 'DONE' to tell the Reader it can start trashing. 


The Reader will be closely coupled with the RQ control since 
the Reader needs to keep track of what is happening in the RQ. 
As part of this duty, the Reader provides the write address 
for the RQ within the tag field sent out with the request for 
data. 
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6.1.2.1 ADDRESS CONTROL 


The address control portion of the Reader contains those 
address counters needed to maintain control of the Read Queue 
and to provide the appropriate address for the Reader's 
requests for memory data. 


REQUEST ADDRESS COUNTER 


This is an 8 digit decimal up counter/shift register used as 
an address counter. It is connected to the address bus and 
can be loaded from either the ADDRBUS (XADRBUSSP), the SBUS 
(from the Formatter), or the NIA PCQ, and can drive the 
ADDRBUS (XADRBUSSP). It increments by ten each time a memory 
request has been granted. Its least significant digit is 
always zero when it is driving the bus to provide a mod-ten 
address; however it does store the real LSD for use by the 
Formatter. 


The MSD of the counter is the base indicant. Even if the base 
indicant is always one, a full 4 bit counter is implemented 
for flexibility. The seventh and sixth digits of the data bus 
are not connected to this Address Counter. The NEWPC can be 
loaded from the Formatter via internal data lines, or from OF 
or XM via the address bus (XADRBUSSP). The counter checks for 
undigits and address parity errors, and if an error is 
detected it will set an error flag and report it to 
maintenance. There are two types of parity checker/generator: 
One is for mod 10 address parity, the other is for parity 
across full eight digits. 


MEMORY REQUEST COUNTER 


This is a binary up/down counter/shift register. Its function 
is to keep track of the number of outstanding memory requests 
plus the number of unused valid entries in the RQ. If the 
counter counts up to four, no more memory requests will be 
issued until it is being decremented by popping data from the 
RQ to REGL or when Trash condition occurs which will reset 
this counter back to zero. 
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621.231 ADDRESS CONTROL (Continued) 


TAG COUNTER 


This is a binary up counter/shift register. Its fu 
to point to the next available cell for memory req 
the Read Pointer points to the next cell to be rea 
Formatter. When the Reader is granted its memory r 
increments the counter by one if the next cell is 

If the next cell is the end of the bank, then it 


nection is 
uest since 
d by the 
equest, it 
available. 

loads the 


next available bank address (upper 2 bits of this 4 bit 


counter) from the Next Bank Selection Logic. 


READ QUEUE ENTRY COUNTER 


This counter is a set of four 2-bit counters. Eac 
shows its bank status. If any of bank is full, th 
seeks for next available bank by looking at these 4 
It increments when memory request for any one of its 
is granted, and decrements when requested data retu 
section on RQ for more details.) 


TRASH COUNTER 


Upon the NEWPC command (Not Flush), trash flag will 

flags) for those bank(s) that is(are) waiting for t 
be returned from the MCACM module. When the data re 
READER will trash it if it is to be trashed and 

busy bank for further usage when trash count gets 
zero. 


READ QUEUE WRITE ADDRESS COUNTER 

The Write Address Counter is a binary counter 

included in the TAG along with the Reader's reques 
requested data returns from memory, this address in 


field is used as the write address for the data. 
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6.1.2.2 


ADDRBUS INTERFACE 


The ADDRBUS (XADRBUSSP) interface contains the logic for 
making requests for memory data (placing request, resolving 
priority, placing command, length, TAG and address on the bus) 
as well as logic for receiving commands from the bus--the 
NEWPC commands from OF and XM. 


The parity across mod ten address is ODD PARITY (If the parity 
bit across 40 bits of data is even, the parity generation 
logic will be set to make overall parity across 41 bits EVEN). 


XWBUSTAGSP (6:0) SOURCE /DESTINATION 
O01XXxX —-s«:INSTRUCTION FETCH 
XWBUSCMDSP( 4:0) FUNCTION 

01 (HEX) ss” READ DATA 


FORMATTER STRUCTURE 


The Formatter's main goal is to take instruction data from the 
Read Queue and parse it into syllables for use by the XM and 
OF, as fast as it can: one syllable per clock, once the pipe 
has been filled. 


When data requested by the Reader is returned from MCACM it is 
loaded into the RREG1 register of the RQ, and is then passed 
on to the TESTER, the RREG2 register and the Rotator. The 
TESTER, part of the Formatter Controller, is used to determine 
opcode type, i.e, one, two, three or four syllables and/or 
branch instruction, literal, and to test the addresses for the 
extended flag to know where the next syllable starts. The 
Rotator, controlled by the Formatter Controller, rotates and 
aligns the syllables and places this data onto the S-bus 
(Syllable bus). Then the syllables will be loaded into the 
Instruction Queue (IQ) and the FBUS1 register, and will be 
sent over to the fetch pages. 
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FORMATTER_CONTROLLERA 
STORED LOGIC 
FIGURE 6-3 INSTRUCTION FETCH MODULE: FORMATTER DETAIL 
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643.1 READ QUEUE STRUCTURE 


RBUS INTERFACE 


The RBUS Interface is the IF module's source of instruction 
stream data. Data that has been requested by the Reader is 
received off the RBUS (MRBUSSSSP) into either the RQ and/or 
RREG1 before being passed on to the Formatter. The RQ Control 
provides the handshaking between the RBUS Interface and the 
RBUS (MRBUSSSSP), the Reader, and the Formatter. This RBUS 
(MRBUSSSSP) is 40 bits of data and a parity across 40 bits. 
The command decode logic will always check the data owner 
field, and load the data when ID is equal to IF. 


RQ 


The Reader Queue is organized as 16 deep 46 bits wide register 
files. This 16 deep queue is divided into 4 banks, each bank 
is 4 cells deep. Its purpose is to capture returning read 
data. Each entry in the RQ has a valid bit ina flip-flop, 
which is set when data is written into the RQ and reset when 
data is read out into RREG1 or upon SYSFLUSH, FETFLUSH, or 
IFFLUSH. This queue is used in a RANDOM WRITE SEQUENTIAL READ 
fashion, (because memory data requests can be returned out of 
order) to sort the data being given to the Formatter in a 
sequential manner. The Formatter itself sees the RQ as if it 
were a FIFO queue with data returning from memory in order. 
The five bits of error condition will be stored in the RQ 
until each data is parsed into syllables due to the random 


write sequential read fashion. The most reasonable PC 
associated with the error condition will be reported to the 
OF. If the Formatter is waiting for data from RQ, the first 
data coming from the MCACM will be loaded to RREG1 and the RQ 
simultaneously. The RIVALID bit is set when data is loaded 
into the REG1 and is reset after the data is popped out from 
the REGI. 
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ome Bis ar | READ QUEUE STRUCTURE (Continued) 


RREG1 


The RREG1 register is a ten digit wide register used as a 
staging register between the RBUS (MRBUSSSSP) and the 
Formatter. The RREGI1 register is loaded from the RQ. The 
output of the RREG1 is also used by the Formatter LUT RAM 
address to determine parameters to control the Rotator in the 
next clock. 


RQ CONTROL 


The RQ Control has the task of managing the data coming back 
from memory. Data will be loaded into the RQ. The RQ Control 
has to keep track of the RQ's read and write pointers, and 
read out the appropriate RQ data (if valid) to load into the 
RREG1 register when the Formatter signals to pop RREG1. The 
RQ Control will inform the Reader when data returns from 
memory, and will inform the Formatter when RREG1 data is 
valid. 


READ QUEUE POINTER 


The Read Queue Pointer is a binary counter which provides’ the 
read address for the Read Queue. The value of the counter is 
changed when the Formatter requests that RREG1 be popped, 
after a check of the validity bit associated with the current 
address. 
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6.1.3.2 FORMATTER 


The Formatter is that portion of the Instruction Fetch module 
that takes data from the RBUS Interface, parses it into 
syllables, and places it on the S-bus. It consists of the 
RREG2 register, a Rotator, a Program Counter (PC), and the 
Formatter Controller. This is the main data section of the 
i a 


RREG2 


The RREG2 register is a ten digit register loaded with data 
from the RREG1 register upon a command from the Formatter 
Controller. Five digits of this register are contained in each 
of the two REG12 arrays. 


ROTATOR 


Based on the ROTN value (from the formatter control), the 
Rotator concatenates the data from RREG2 and RREG1 and outputs 
five bytes starting at the position pointed by the ROTN. The 
result of the right justified concatenation and the selected 
syllable definitions (see Operand Fetch section and FROTAT 
array specification for definitions) are sent to the 
Instruction Queue and the FBUS control via the Syllable bus. 
The selected syllable digits such as F,E,X,Y,%4 are defined in 
the OF section. 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


$oStooes ek 
| 1993 5212 
UNISYS CORPORATION fae nase ese nen een + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY thie nea nn ee ene nee 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 
PC 


The PC, or Program Counter, contains the current BASE RELATIVE 
instruction address. It is loaded from data passed to it from 
the Reader during a NEWPC command (which the Formatter may 
initiate in the event of a predicted branch taken) and is 
incremented by the Formatter as the instructions are parsed. 
Each instruction's PC is loaded into the IQ along with the 
instruction syllables. The PC may be incremented by 2, 4, 6, 
or 8, and will detect odd addresses. If an odd PC is 
detected, the Formatter will continue parsing the instruction, 
then inform the OF through the SS digit in the PC syllable. 
Unlike previous machines, there is no need to decrement the PC 
by 2. 


FORMATTER CONTROLLER 


The Formatter Controller controls the parsing of instruction 
syllables by means of the Look-up Table (LUT) rams which looks 
at selected bytes of RREG1 data, then enables the loading of 
RREG2, specifies the amount of rotation required of the 
Rotator for alignment, and enables the loading of the IQ, 
based on the results of the tests. As syllables are parsed, 
the controller pops the RREG1 data, in effect requesting 
additional data. The controller also has a number of control 
registers which aid in the pipelining of the parsing of 
syllables, and counters to keep track of which syllable is 
currently being parsed. The Formatter Controller is comprised 
of the FMTCNTLA array, two FMTCNTLB arrays, and the look-up 
table (LUT) rams. 
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FIGURE 6-4 IF LOOK UP TABLE ORGANIZATION 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


UNISYS CORPORATION ~ 4+------------- = === 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY $oenn ne --- == ~- 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION 
' 3 LDREGI 
Po ALITEN 
7 INVOP 
OPSYLPAR 


BR (1) 
OPCLASS ete 
NOT USED 
PCINC (1) 
PCINC (Q) 
DISAFBF 
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OPSYL (0) 
LES.TFOP: 
OPCLASSPARITY 


FIGURE 6-5 IF OP SYLLABLE TABLE MAP 
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6.1.3.2 


FORMATTER (Continued) 

Assignment of IF OP syllable look up RAM: 

fe) bit 3 - 1 to load RREGI1, 0 to hold 

fe) bit 2 - enable ALIT testing for current instruction 
oO bit 1 - set for invalid opcode 


fe) bit 0 - parity bit to generate even parity across 
RAM output 


Assignment of IF OP class look up RAM: 


OPSYL 


.o) bit 11:10 - branch classification of current instruction 


0 - no branch 

1 - predicted not taken branch 
2 - predicted taken branch 

3 - always taken branch 


re) bit 9 - halt IF after current instruction & wait for OF or 


XM to redirect IF 
oO bit 8 - not used 
fe) bit 7:6 - PC control (increments PC by 2*bit 7:6) 
fe) bit 5 - set for masking AFBF from opsyl to OF 


fo) bit 4 - not used 


fe) bit 3:2 - no. of address syllable in instruction 


count) 


fe) bit 1 - set to cycle IF through self check mode 


fe) bit 0 - parity to generate even parity across OPCLASS 


output 


(tag 


RAM 
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FIGURE 6-6 IF ADDRESS TEST TABLE MAP 
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6.1.3.2 FORMATTER (Continued) 
Assignment of IF ADDTST1 RAM: 
re) bit 3 - 1 to load RREG1, 0 to hold RREG1 
re) bit 2 - 1 to load RREG2, 0 to hold RREG2 
O bit 1 - set if any exception in current address syllable 


re) bit 0 - bit to generate even parity across ADDTST1 RAM 
output 


Assignment of IF ADDTST2 RAM: 


fe) bit 3 - bit to generate even parity across ADDTST2 & 
ADDTST3 RAM output 


fe) bit 2 - 1 if any indexing in current address syllable 

fe) bit 1 - 1 if any indirection in current address syllable 
fe) bit 0 - not used 

Assignment of IF ADDTST3 RAM:goto 

) bit 3:1 - PC control (increments PC by 2*bit 3:1) 


co) bit 0 - 1 if current address syllable is extended 
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6011342 FORMATTER (Continued) 


Tester 


The Tester portion of the Formatter controller is in reality 
three look-up tables (LUTs). Each LUT looks at a byte of 
RREG1 data as selected by the mod of the PC: e.g., if the PC 
is mod 2, the byte selected will be RREG1(31:24). The byte 
selected will in turn address a RAM lookup table which will 
then drive the various control lines. Upon power-up of the 
system, this lookup table, the Instruction Fetch's 
"micro-code" will have to be loaded by the Maintenance 
processor. 


The first tester, the OPSYL Tester has the important task of 
determining what kind of instruction the Formatter is dealing 
with, how many addresses it has, whether it will have to 
predict a branch, etc. In the interest of conserving board 
space and chips, it is divided into two sections, one which 
drives control lines based on the instruction and the mod of 
the PC, and the other which simply looks at the OPSYL to 
Ccatagorize the instruction for the purpose of loading the 
syllable counter, branch flags, etc. 


The second tester, the ALIT Tester is controlled by the OPSYL 
Tester and is used to test the digit following the OPSYL for 
the purpose of setting the ALIT flag flip/flop. 


The third and final tester is the ADR Test, which tests’ the 


A-, B- and C-SYLs for the extension flag, and IX and IA and 
exception condition. The extension flag determines where the 
formatter has to look for the following syllable. The 


extension flag of the ASYL is ignored if the ALIT FF is set. 
The exception bit is defined as follow: Indirect addressing, 
indexing or extension digit of A,B,E,F (address error 
conditions). 
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6.1.3.2 FORMATTER (Continued) 


A syllable counter loaded by the OPSYL Tester enables the ADR 
Test and when it has reached its maximum value for that OP 
class, the formatter will wait for one clock and then enable 
the OPSYL Tester is enabled. For zero address OP, the 
formatter will wait for 2 clock before the OPSYL Tester is 
re-enabled. 


Control Registers 


The Control Registers of the Formatter Controller are used to 
pipeline the control signals sourced by the Tester, and to 
latch the OP class information to remember what kind of OP and 
how many syllables it has throughout the parsing process. In 
addition, there is a syllable counter which contains’ the 
maximum number of syllables for the OP and counts down as each 
syllable is loaded onto the S-bus. When the syllable counter 
reaches zero, IF knows it is time to start the next OP. The 
Write Address counter provides the write address for the 
syllables going into the IQ: OP, A, B, and C syllables go into 
addresses 0, 1, 2, and 3 respectively. The Write Address 
counter is set to 0 whenever an OP is started and counts up as 
each syllable is loaded onto the S-Bus. The PC of an 
instruction is stored separate from the IQ in the PCQ to 
simpify the syllable counter mechanism. 
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(Seen Bs aoe INSTRUCTION QUEUE 


The Instruction Queue is used to store the NTI (Not Taken 
Instruction). It also stores each instruction as it is being 
transferred to the FREG (FBUSIDATL) or maintenance purposes. 
The Instruction Queue contains the IQ itself, and the 10 
Controller which handles the IQ writes by the Formatter and 
the IQ reads by the FBUS Control. 


The IQ is sixteen deep, divided into four sections dual port 
ram. Each section contains ten digit wide instruction OP, A, 
B, and C syllables. One section captures the instruction 
syllables on their way to the FBUS1 (FBUSISS$P) (maintenance 
purposes), two are in reserve for future need, and the "NOT 
TAKEN" entry. This "NOT-TAKEN" entry is used to hold the 
parsed instruction that followed a branch instruction that was 
predicted TAKEN. In the event the prediction was incorrect, a 
NEWPC command from the XM will cause this instruction (the one 
that actually should have been used) to be sent to the XM, 
while the Formatter refetches data from the address pointed by 
the Next-Instruction-Address (NIA) corresponding to the "NOT 
TAKEN" entry in the PCQ. 


The Instruction Queue is partioned as follows: 


0000 - Normal Opsyl 


0001 - Asyl 
0010 - " Bsyl 
ooli1 - '" Csyl 
0100 - NTI Opsyl 
0101 - " Asyl 
0110 - " Bsyl 
Oi1li -  " Csyl 
1000 - Not used 
1001 - " 

1010 - " 

1011 - " 

1100 - Not used 
1101 - " 

1110 - " 

1111 - " 
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Gals 3.2 INSTRUCTION QUEUE (Continued) 


IQ CONTROLLER 


The IQ Controller is contained in the Fbus Control, it 
controls the reading of the IQ and the loading of FBUSIREG. If 
the FBUSIREG is valid then the OFREQVALID (ZOFREQVLD) signal 
will be active enabling the Formatter to freeze if OFREQ is 
active. This enables the formatter to halt the flow in the 
pipe when OF is writing on FBUS1 (FBUS1SSSP). The IFFREEZE 
signal from the Fbus Control is active (freezing the pipe) 
when a Fetch page is unavailable to be written or the NTI is 
being popped from the IQ. 


In the event of a branch mis-prediction ('BBT' IF should have 
fallen through instead of branching) the IQ controller will 
pass the NT entry on to the FBUSI1 (FBUSISSSP) while sending 
the NIA to the Formatter to be used in a NEWPC instruction. 
This gives the XM a head start on the NT instruction while the 
Reader is busy requesting the next instruction. For the case 
of DUALPT (where the NTI is also a predicted taken branch 
instruction), the NT entry is treated as invalid and no NTI is 
passed on to the FBUS1 (FBUSISSSP). The RQ control will 
request data starting at the NTI PC. For the case of second PT 
(where the predicted taken branch instruction is also a 
predicted taken instruction), the formatter will freeze itself 
until the branch OK or bad branch taken comes (is received 
from XM). 
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6.1.3.3 INSTRUCTION QUEUE (Continued) 


EXCEPTION CONDITION GENERATION 


Three bits of exception conditions are generated on the data 
being sent to the OF. These three bits are placed in the least 
Significant bit locations of the 'X' digit when the OPSYL is 
being sent to the OF and XM (refer to the FBUS1 (FBUS1SSS$P) 
format of the OF spec). The following is a detailed 
explanation of these bits: 


ALIT - FBUS1 (FBUS1$S$SP) (50:50) set if AF is 
literal 

AF exception - FBUS1 (FBUSISSSP) (49:49) set if AF is 
indirect 


ALIT error, 
invalid infl, invalid field length, or 
AF 
contains an undigit 

BF exception - FBUS1 (FBUSISSSP) (48:48) set if BF is 
indirect, invalid infl, 
literal specification, invalid field 
length, 
or BF contains an undigit 


FBUSREG1 


The FBUSREG1 register is a staging register between the 
Formatter/IQ and the FBUS1 (FBUSISSSP) drivers. It is 53 bits 
wide, an its loading is controlled by the Fbus’ controller 
directly. 
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6.1.3.4 PCQ 


The PCQ is a read/write ram acting as a companion to the IQ 
for the purpose of storing the instruction PC. There is a PC 
entry corresponding to each IQ entry, plus the NIA and NTI. 


The PC Queue is partioned as follows: 


0000 - Normal PC 
0001 - 
0010 - |- not used 
0011 - 

0100 - NTI PC 

0101 - \ 

0110 - |- not used 
Va are 

1000 - NIAPC 

1001 - \ 

1010.5 — \ 

1011 - 

1100 - |- not used 
1101 - 

1itove of 

1111 - / 


6.1.3.5 ERROR QUEUE 


The Error Queue has two entries, one for the normal 
instruction and one for the Not Taken Instruction. The entry 
is written during the last syllable, or just prior to the PC 
being written to the PCQ. The error queue is 6 bits wide with 
2 bits as spares. 


bit 7 - spare 

bit 6 - spare 

bit 5 - Fetch Event flag 

bit 4 - Fetch Event flag 

bit 3 - Even parity over bits 2,1,0 
bit 2 - Odd PC error 

bit 1 - IF undigit error 

bit 0 - IF limit error 
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6.1.3.6 


The Fetch Event flag is set by the SI flag located in the 
FMTCTA array. The IF limit error is base/limit error. 


FBUS INTERFACE 


The FBUS Interface is the logic that controls the passing of 
data from the IF to the OF and XM, syllable by syllable. 


FBUS1 (FBUS1$SS$P) 


The FBUS1 (FBUSISSSP) is the Fetch bus used to transmit 
instruction syllable data to the OF and XM. It is 53 bits 
wide, and has three bit address bus FBUSIADRSP (2:0), a _ two 
bit page address bus FBUS2PAGSP (1:0), the (Fetch page LOAD 
FBUSILOADSSP) control line, a 5 bit parity field on data, a 1 
bit parity field (FBUSICMDPARP) on page and address control, 
and the (Operand Fetch FOSBUSSREQP) line associated with it. 
The detailed assignment of the 4 bit parity field are as 
follows: 


even parity generated across 
FBUSISSSP (52:48) 

even parity generated across 
FBUSISSSP (47:40) 

even parity generated across 
FBUSI1SSSP (23:0) 

even parity generated across 
FBUSISSSP (39:0) 


FIPARXDIG (FIPARXDIGSS$P) 


FIPARFEDIG (FIPARFEDIGSP) 


FIPAROPAFBF (FIPAROPAFBFP) 


FIPARFORTY (FBUS1PRTY40P) 


FIPAROP (FBUS1OPPRTYP) - even parity generated across 
FBUSISSSP (23:16) 
FCPARITY1 (FBUS1CMDPARP ) - even parity generated across 


FPADDR1(1:0) (FBUSIPAGSP), 
FADDR1(2:0) (FBUSIADRSP), and 
FLOAD1 (FBUSILOADSSP) 
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6.1.3.6  FBUS INTERFACE (Continued) 


FBUS CONTROL 


The FBUS Control co-ordinates the sending of instruction data 
from the formatter, the PC from the PCQ and the NOT TAKEN 
instruction from the IQ. The control will then place the data 
onto the FBUS1 (FBUSISSP), sending with it the appropriate 
address on the syllable address and page address (FBUSIPAGSP) 
lines and the FLOAD] (FBUSILOADSSP) signal to write it into 
the OF's and XM's Fetch Queues. A tag digit included in the 
OPSYL (the first syllable to be read) indicates the number of 
syllables to be sent on the FBUS for that instruction. As the 
last syllable (the PC) is sent, the FBUS Control activates the 
FLIP signal (FLIPXMFPAGEP), which causes the Fetch Page 
Address (FBUSIPAGSP) to be incremented if the next page is 
available and informs OF that IF has finished with that 
instruction. As the PCQ is read it is concatenated with the 
ERRORQ. The FBUS Control then can start to send the next 
instruction's data, if the following conditions are met: 


1. XM Fetch Page is available 
2. OF Fetch Page is available 
3. OF is not requesting the bus (FOSFBUSSREQP) 


The Fbus Control will count the number of SHOVES 
(FSHOVESSSSS$P) from the OF and POP_FPs (ESPOPSFQUEP) from the 
XM to keep track if a page is available. The IF can not’ get 
more than one instruction ahead of the OF in the XM Fetch 
page, this is due to the availability of the OF Fetch Page. 
Note: The first POP received after a SYSFLUSH or MRESET will 
not be counted, this is due to XM initialization of page 
pointers. (Refer to the FBCTRL array specification for more 
details on page availability.) 
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6.1.3.6 FBUS INTERFACE (Continued) 


The Fetch Page Address lines (FBUSIPAGSP) provide the address 
to select which of four XM Fetch Queue pages to write to. This 
page address is controlled by logic containing three counters; 
the IF pointer incremented by a combination of the XM, OF, IF, 
SHOVE (FSHOVESSSSSP), and POP (ESPOPSFQUEP) the OF pointer 
incremented by OF's SHOVE (FSHOVESSSSSP), and the XM pointer 
incremented by XM's POPFP (ESPOPSFQUEP) which together inform 
the FBUS Control of the number of active pages in the XM Fetch 
Queue and the OF Fetch Queue. The IF pointer will remain on 
the page until the increment conditions are met allowing 
IFFLUSH to re-write the same page. The FBUS Control freezes 
itself and the formatter via the IFFREEZE signal if there are 
no FETCH pages available or during the NTI pop cycle. If FBUS1 
(FBUSISSSP) is in use by OF (FOSFBUSSREQP) the FBUS Control 
will freeze itself, but the formatter will only freeze itself 
if OFREQVLD from FBCTRL is valid. 


Since the OF has to send its revised addresses and operand 
lengths lengths to the XM over the FBUSI (FBUSISSSP), it does 
so by activating the OFREQ (FOSBUSSREQP) line which gives it 
priority over the IF module (causing the FBUS CONTROL to 
freeze if it was in the process of sending data too). 


The Fbus Control recognizes two types of flushes, FLUSHGEN - 
general flush such as system flush, and FLUSHSEL - selective 
flush such as IFFLUSH. The FLUSHGEN resets all the page 
pointers and entry pointers. Flushsel resets only the entry 
pointers. The NTI FULL flip flop will be reset on either 
flush. If a flush occurs on the backplane one clock prior to 
FLIP (FLIPXMFPAGEP), the FLIP (FLIPXMFPAGEP) will be sent but 
ignored by the OF and XM. 


RESTRICTION: Since IF FLUSH resets the INC_IF flip flop and 
SHOVE sets this flop if the PAGE AVAL flop is set, the Operand 
Fetch unit is restricted not to send IF FLUSH followed by a 
SHOVE (FSHOVESSSSSP). There must be at least one clock delay 
after the FLUSH before sending the SHOVE (FSHOVESSSSSP). 
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FIGURE 6-7 FBUS CONTROL BLOCK DIAGRAM 
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FIGURE 6-8 FBUS TIMING DIAGRAM 
The Fbus Control has four different types of instruction 
lengths. These are controlled by the NUMSYL tag from the 
FBMUX. 


ZERO - OPSYL, NULL, and PC - default for INVOPSS (invalid OP) 
ONE - OPSYL, ASYL, and PC 

TWO - OPSYL, ASYL, BSYL, and PC 

THREE- OPSYL, ASYL, BSYL, CSYL, and PC 


Instruction type three and one are displayed in figure 6-5. At 


time 8 in the Fbus Control is in the frozen state due to the 
OF pages being full. 
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6.1.3.6 FBUS INTERFACE (Continued) 


Function 


The IF has five functional blocks; Reader, PC, Rotator, 
Formatter and FBUS Control. The Reader supplies the Formatter 
with instruction stream data as fast as the Formatter desires 
it. The stream of data (40 bits) is loaded to RREG1 register 
when the Formatter requests it. Upon loading of the data, the 
valid bit for RREG1 will be set. This 40 bits of RREG1 data 
will be the address of the Formatter LUT Ram to determine 
parameters to control the Rotator. These parameters are 
indexing, indirection, extension, maximum no. of syllable, PC 
increment, Literal, type of branch, etc. If RREG1 is empty and 
the Formatter is ready to parse the next instruction, the 
first requested data from the memory will be loaded to RREG1 
and the Read Queue. Then the Formatter Control sends’ signals 
to load RREG2 from RREG1 at appropriate time to parse the data 
stream. The RREG2 will load the data from the RREG1 every 
clock except when the last address syllable and next OP is in 
the RREG2 at the same time. In other words, raw data will be 
parsed into syllables every clock until the OF Fetch Queue is 
full or another freeze condition is met. The information from 
the Formatter Control selects the 5 to 1 multiplexor (Rotator) 
to align the data. The formatted instruction (OPAFBF, A 
syllable, B syllable and C syllable) is sent to the IQ and the 
Fbusmux each clock. 


After each syllable of the instruction is formatted it is 
staged in the FBUSIREG (FBMUX), along with being stored in the 
instruction queue. The FBUS Control handles sending of the 
data to the OF page and the FETCH pages of the OF and XM 
respectively. The FBUS control only sends the formatted 
instruction when the OF is not requesting the FBUSI 
(FBUSISSSP) and there are available pages in both the OF and 
the XM. If the FBUSIREG is full and there are no FETCH pages 
available, the FBUS Control signals the Formatter Control to 
live-freeze (IFFREEZE). 
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6.1.3.6 FBUS INTERFACE (Continued) 


Branch Prediction: Simple branch prediction is done in the 
Formatter. If predicted branch is taken, IF will continue to 
process until NIA and Not-taken information is successfully 
stored in queues. The Reader will load NEWPC address from the 
SBUS upon parsing predicted branch taken, but it will not 
trash any requested data from memory until IF finishes 
formatting the Not-taken instruction. When it detects Indexed 
or/and indirect branch, the formatted instruction will be 
passed along unresolved. Meanwhile the IF will be in a 
live-freeze state until NEWPC command is issued by the OF. The 
IF will monitor the command bus where upon receiving any of 
the NEWPC commands, the FBUS Control and the Formatter control 
will be notified. The Next Instruction Address stored in the 
PC queve is now sent out on the FBUS (FBUSISSSP). The XM can 
invalidate the Not-taken instruction entry in the queue thru 
the use of the BRANCH_OK (EBRANCHOKSSP) signal. 


Stop Logic: The Instruction Fetch card also contains’ stop 
logic for stopping the system upon comparing data on the 
following busses: ADDRESS BUS (XADRBUSSP), WRITE BUS 
(XWRTBUSSP), READ BUS (MRBUSSSSP), FBUS1 (FBUSI1SS$$P), FBUS2 
(FBUS2SSSSP), and PC bus internal to IF. Write bus requests 
and Write bus command bits are also available to be stopped 
on. The Read bus stop is pipelined with the Read tag which 
will occur on the backplane one clock prior to the Read data. 
The system will stop either on the 'or' or the ‘and' of the 
compares from each data field. 
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6.2 OPERAND FETCH MODULE 
6.2.1 FUNCTIONAL OVERVIEW 


The main functions performed by the OF module are operand 
prefetch, address resolution and write lock manipulation. The 
OF will preread length modulo 10 digits of each A and/or B 
read operand for the XM. Each preread operand will have its 
destination address field tagged for return to the operand 
queue of an appropriate fetch page. A data-hit bit will also 
be sent to warn the XM that the prefetched operands are not 
valid. Since the IF module only handles extended address, OF 
has the responsibility to resolve indirect field length, 
indexing and indirection. All pertinent information affected 
by such activities e.g. ALEN, OPSYL etc., will be updated by 
the OF. The OF will also post write locks for all write 
operands and determine whether a code modification against the 
current instruction has occurred. In the event of a branch op 
with indexed/indirect address syllable, the OF will redirect 
' the IF module. 


6.2.1.1 THEORY OF OPERATION 


The OF is the second stage of the FETCH pipeline (2 stages). 
The IF module prefetches instructions through the Reader and 
parses them before sending to OF and XM. Information regarding 
each instruction is sent by IF on _ FBUS1 (FBUSISSSP) and 
captured by both OF (in OFPAGE) and XM (in FPAGE). When IF 
finishes parsing an instruction, at sets FLIP 
(ONFLIPXMFPAGEP). Before IF FLIPs (ONFLIPXMFPAGEP), OF has 
already started to examine all the information that is 
received through the use of a OP-LOOKUP structure. Using the 
information, the OP-LOOKUP structure will provide a 
micro-address corresponding to the OPCODE received. If there 
is no instruction ready in OFPAGE, OF will wait in a loop 
until one is available (IF flips (ONFLIPXMFPAGEP). 
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The major functions of the OF is to ensure code integrity, 
resolve indexing and indirection and to prefetch operands for 
XM. OF will request a code check against the area of current 
instruction's PC plus 90 to ensure that there is no code 
modification. (More details on the section of the code stream 
checked by the code check command are available in a later 
section) Also, OF will resolve any indirect field length 
and/or indexed, indirect address syllables. As the instruction 
is being parsed, OF will send out OPLIT, FLAGS, ALEN, BLEN, 
CLEN (if required) to the XM through FBUS2 (FBUS2SSSSP). If 
the instruction performs any writes, write lock requests will 
be sent to the lock unit together with the begin and end 
addresses. Finally, OF will preread any read operands required 


by the XM (up to 10 digits). In order to inform XM of the 
validity of the preread operands, a data-hit bit will also be 
sent. OF finishes the instruction by setting SHOVE 


(FSHOVESSSSSP) and sending it to the XM. 


Due to the optimization of heavy indexing, OF may resolve BSYL 
before ASYL if both syllables happen to have an exception. 
This means that BSYL error will be reported first even if ASYL 
is also in error. 


ASSUMPTIONS 


The following is a list of assumptions adopted by the OF 
module : 


1. All addresses within the OF are base relative. 


2. IF will perform branch prediction by loading the branch 
address as the new program counter unless the branch 
address is indexed, indirect or both, in which case, OF 
will send out the NEWPC after resolving the address. 


3. IF can only be one instruction ahead since OF has_ two 
OFPAGEs. This also helps to keep code modification 
checking manageable. There are four pages in the fetch 
queue in the XM for IF and OF to put data into. 
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4. OF will preread length modulo 10 digits of each read 


operand for the XM. The preread data will be sent to the 
operand queue associated with the fetch page OF is 
currently using. 


A data-hit condition is sent along with the SHOVE signal 
to allow the XM to determine if any of the preread data 
has been modified. Optimal condition is also sent along on 
a wire to XM at the time of SHOVE (FSHOVESSSSSP). The 
optimal bit will be set according to rules specified by 
the XM group. In general, optimal will be set if both A 
and B operands are less than or equal to 10 digits in 
length. Data-hit (FDATAHITSSS$P), SHOVE (FSHOVESSSSP) and 
Optimal (FOPTIMALSSSP) will be directed to the XM Fetch 
page being pointed to by the FBUS2PAGSP2 (1:0) address. 


XM will be responsible for detecting all single bit errors 
and report them accordingly. Any multi-bit memory errors 
originated from FETCH will cause XM to assert FETCH-ERROR 
thereby halting FETCH immediately. 


OF will mark the fetch page during SI and stop on OP or PC 


During self check opcode (FE), XM and OF _ should be 
synchronized to avoid any flushes while the OF is 
performing self check. The synchronization is accomplished 
via the use of XM to OF and OF to XM signals. The protocol 
calls for XM to notify OF using XM to OF event wire and 
wait. OF will start the self check opcode when it receives 
the XM to OF event. Upon completion, OF will then notify 
XM via the OF to XM event wire so that XM can start. 
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6.2.1.3 INTERFACES 


FPARITY 
FPADDRI 
FLOADI 
FADDR1 
SHOVE 


see 2a 
FLOAD2 , 
2 eae ee 


LIX_OK.OP_COMPLE]TE) TIME_OUT 
OPTIMAL.DATA_HIT 


FPARITY2 


FETCH_ERROR 


FIGURE 6-9 IF/OF/XM INTERCONNECTIONS 
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RFACES (Continued) 
OF interfaces to the following modules : 


IF Module 


FBUS1 (FBUSISSSP) serves as the primary interface between 
the IF and the OF. Fetch page data sent to the XM via 
FBUS1 (FBUSI1SSSP) will be saved by the OF in an 
appropriate OFPAGE for later use. Fetch page data from IF 
will appear in the following order (no. of address 
syllable sent depends on the particular instruction): 


From FBUS1 (FBUSI1S$$$P) FADDR1 (FBUS1ADRSP) 
(a 53 bit bus) 
clock 1 OP_SYL 0 
clock 2 A_SYL A 
clock 3 B SYL 2 
clock 4 C_SYL 3 
clock 5 PC 4 
ents of each syllable are as follows: 
_SYL = XX00 tddd OP AF BF (initial AF, BF) 
X (bit 4-3) = 0 
X (bit 2) = 1 if ALIT else 0 
X (bit 1) = 1 if AF-exception else 0 
X (bit 0) = 1 if BF-exception else 0 
d = 0 Reserved 
t = number of syllables in 
the currect instruction 
= 00SS 1000 PPPPPP (for OMEGA) 
'PPPPPP' base relative program counter 
= 00SS 000 PPPPPPP (for MCP IX) 
'PP..PP' program counter 
ss = 0 if no errors detected by 
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65244.3 INTERFACES (Continued) 


MSD bit 
bit 


LSD bit 


oO 

Kh 

ct 
RPNWOF NW 


Hou do wt wt eon 


IF and no fetch event else 
0 

Fetch Event flag or SI flag 
Fetch Event flag or SI falg 
0 

Even parity over SS digit 
Odd program counter error 


bit IF undigit error 

t 0 = IF limit error 
A_SYL = 0000 xxxx LLLLLL (if A-operand is literal) 
A,B,C_SYL (for non-branch ops) 


i) not extended 


= XX F E 00000 AAAAA 


bit 3,2 of 'F! 
bit 1,0 of 'F' 
E 


X (bit 4) 
x it 3) 
Xx (bit 2-0) 


index bits 

address controller bits 
2nd digit in address 
syllable 

exception flag 

set if address is extended 
by A 'B', a or ('E' 
with no IX1) or any IX or 
IA 

indirect flag 

set if address controller 
bits is equal to '11' 
index flags 

set according to the Ix 
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6.2.1.3 INTERFACES (Continued) 
and extension flag 
(IX1-IX7 & no IX) 
'AAAAA' = base relative begin 
address of operand 
ii) extended 
= XX F EZ 000 AAAAAA 
Z = 1 if extension digit='D' 
and IX indicants = 0 
and OMEGA else 0 
E = address extension flag 
'AAADAAA' = base relative extended 
begin address of operand 
(for branch ops) 
i) for OMEGA 
= XX F EW 000 Y AAAAA 
W = 1 if not IX nor IA else 0 
ii) if extended address 
x. = Ist digit of address 
syllable 
iii) if not extended 
¥ = 0 if IA else 
bLt 352008 Yt S09 
bit 1,0 of 'Y' = address controller bits 
iv) for MCP IX 


= XX F E 0000 Y AAAAA 
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6.2.1.3 INTERFACES (Continued) 


OF will redirect IF in the following exception cases: 


A) in case of index or indirection in a branch address 
syllable, IF will stop to wait for OF to process the 
particular exception. It is up to the OF to issue a 
NEWPC command, IX/IA-DONE, together with the new 
program counter on the ADDRBUS (XADRBUSSP). IF will 
decode the command (XWBUSCMDSP) and capture the new 
PROGRAM COUNTER on the ADDRBUS (XADRBUSSP). 


B) in case of detected code modification, OF will issue a 
NEWPC command, IF-FLUSH, to refetch the current 
instruction. It is up to IF to notice the flush 
command and capture the new PROGRAM COUNTER being sent 
on the ADDRBUS (XADRBUSSP). 


C) in case of lock table full, OF will issue a NEWPC 
command, IF-FLUSH, to notify IF to refetch the next 
instruction. OF will put the new PROGRAM counter on 
the ADDRBUS (XADRBUSSP) for the IF. 


At the end of processing the current fetch page, OF will 
activate the SHOVE (FSHOVESSSSSP) signal to notify IF that 
OF is done with that particular fetch page. (Note that 
SHOVE (FSHOVESSSSSP) signal is also passed along to XM to 
notify XM that it can start working on that paritcular 
fetch page). IF will notify OF that a particular fetch 
page is valid by activating the FLIP (FLIPXMFPAGEP) 
signal. 


To send the SHOVE (FSHOVESSSSSP) signal out, FBUS2 enable 
must be activated. FBUS2 enable is a bit within the CREG 
which must be set in conjunction with any SHOVE commands. 
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Gee led INTERFACES (Continued) 


During a predicted taken branch opcode handling, OF will 
send the NTI-VALID command to the IF after checking for 
code modification. This is to validate the not taken 


instruction in the NTI queue. If an IF_FLUSH occurs 
before the not taken instruction has received its 
NTI-VALID, it will be discarded. After receiving a 


NTI-VALID command, the NTI queue in IF can only be cleared 
on a SYS-FLUSH (E$SYS$FLUSHP) or FET-FLUSH (ESFETSFLUSHP) 
or BRH-OK (EBRANCHOKSSP) signal from XM. The NTI-VALID 
command is treated by MCACM as a NO-OP. 


IF will not send out a modified OPCODE if it detects an 
undigit or limit error whose originator is IF. This may 
result in invalid data from IF and mis-direct the OF 
OPLOOK-UP structure. It is up to the OF error handling 
routine to sort out what has occurred and initiate proper 
action to handle the error. The 'SS' digits in the OPSYL 
entry will indicate the nature of the error condition. 
When there is a SI event or PC/OP stop condition met 
event, the FETCH EVENT bit within the SS digit will be 
set. The OF will then mark the OPLIT vector of that 
instruction for the XM. XM will stop after finishing the 
instruction with the OPLIT vector marked at the next OPLIT 
branch. 
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FIGURE 6-10 FBUS CONTROL TIMING 
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6.2.1.3 INTERFACES (Continued) 


Bie 


Execute Module 


OF will handle all index, indirection or exception that 
are not covered by the IF unit. In the process of 
handling exceptions, OF will use FBUS1 (FBUSISSSP), where 
OF has higher priority over the IF, to re-write any 
necessary entries in XM's fetch pages. Since OF has 
exclusive use of FBUS2 (FBUS2SSSSP), there are two sets of 
FBUS addresses and signals, one set for FBUS1 (FBUSI1SSSP) 
and the other set for FBUS2 (FBUS2SSSSP). Note that XM is 
only going to be capturing 40 bits from FBUS1 (FBUS1SSSP) 
and the full 10 bits from FBUS2 (FBUS2SSSSP). OF will 
notify XM that a particular fetch queue page is ready for 
use by setting the fetch queue valid flip-flop with SHOVE 
(FSHOVESSSSSP) for that page. SHOVE (FSHOVESSSSSP) occurs 
while the FPADDR2 (FBUS2PAGSP) is set to to point to the 
page to be set valid. Along with the SHOVE (FSHOVESSSSSP) 
signal, OF will pass the DATA-HIT (FDATAHITSSSP) result 
and OPTIMAL (FOPTIMALSSSP) conditions to XM on _ separate 
wires on the back plane. By the time fetch page valid bit 
is set, depending on the opcode, the following information 
will have been received by XM. 


ADDR (FBUSIADRSP) FUBS1 (FBUSI1SSSP) FBUS2 (FBUS2SSSSP) 
(used by IF & OF) (used by OF only) 

0 OP_SYL OPLIT 

1 A_SYL ALEN 

2 B.Oxt BLEN 

3 C SYL CLEN 

4 PC FLAGS 

5 LENGTH _SYL 

6 SPECIAL SYL 


From FBUS1 (FBUSISSSP), a 53 bit bus (XM only sees lower 
40 bits), the following syllables (when required and not 
shown in order) 
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‘nn', 


(resolved AF,BF) 
for address error (for 
refer to the section 


on instruction related errors in the 
V Series Instruction Set specification) 


for code-modified inst. 


(see section on code modification handling 
for the definition of N) 


(if A-operand is literal) 


trailing garbage digits in 'LLLLLL' will 
also be cleared out by OF 


6.2.1.3 INTERFACES (Continued) 
OP_SYL = t000 OP AF BF 
= 0000 1A nn xx 
definition of 
= NOOO 1C OP AF 
A_SYL = LLLLLL 0000 
A,B,C_SYL = BI 00 AAAAAAA 
'ABABAAA ' 
BI 


= XX V XXXXXKX 


--Unisys Prior Written Consent Required For 


resolved begin address of 
each operand 
base indicant digit (for 
MCP IX BI=0) 
(OMEGA: branch ops 

address syllable) 
(MCP IX: branch ops 

address syllable) 
(error detected during 
IA/IX resolution in branch 
address - V is a non-zero 
digit, see the section 
on instruction related 
errors in V Series 
Instruction Set spec 
for further information) 

0 if no errors 

1 if undigits detected 

while resolving IA 


= 2 if invalid arithmetic, 
overflow or underflow 

= 3 if B/L error while 
resolving IA 

= 5 if undigits in index 


registers 
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Ge2eLe3 INTERFACES (Continued) 
= 6 if undigits in offset 
during IX add 
= E if instruction time 
out while resolving IA 
= F if unspecified address 
error 
PC = 1 000 PPPPPP (for OMEGA) 
'PPPPPP' = base relative program 
counter ) 
= 000 PPPPPPP (for MCP IX) 
'PPPPPPP' program counter 
LENGTH_SYL = 000 LLLLLLL (for MVW,MVC,NTR,TRN,MVD 


SPECIAL SYL 


From FBUS2 


XXXKXXKXKXKKX 


where length of operand is 
greater than 200 digits) 
(used for passing 
information 

between OF & XM) 


(FBUS2SSSP), a 10 bit bus, the following 


syllables (when required and not shown in order) 


OPLIT 


ALEN_SYL 
BLEN_SYL 
CLEN_SYL 


FLAGS 


ou 


10 bit encoded field 


bit. 9 = 
bit 8 = 
bit 7-0 =°8 


FETCH event - SI 
JW 


B.S. 
bits op-lit vector 


(ALIT bit is the LSB) 


LLL (length of 
LLL (length of 
LLL (length of 
(a length of 0 
10 bit encoded 
bit 9-8 


--Unisys Prior Written Consent Required For 


A-operand 
B-operand 
C-~operand 


in digits) 
in digits) 
in digits) 


means 400 digits) 

field 

= no. of extended address 

= AF > BF 

= AF = BF 

= Ac A address controller 
= Be B address controller 
= Cc C address controller 
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6.2.1.3 INTERFACES (Continued) 


OF will pre-read length modulo-10 digits of 
field when an instruction specifies A an 
operands. For example, OF will send out ar 


A and/or B 
d/or B as read 
equest for 6 


digits for a 16 UN MVN instruction. For a complete 
description of operand pre-read algorithm, please refer to 
the section on instruction dependent handling. Also OF 
will not re-read literal operand for XM). 


OF will require the following signals from XM: 


o 1) SYS_FLUSH (ESSYSSFLUSHP) - sent by XM at the end of 
an environment change processing. 


Oo 2) FETCH FLUSH (ESFETSFLUSHP) - sent by XM at the end 
of a mis-predicted conditional branch instruction. An 
ADDRBUS (XADRBUSSP) command will also be sent to 
notify IF whether the bad branch is predicted Taken or 
Not Taken. 


re) 3) LIX_OK (ESLIXSOKSSS$P) - send by XM at the start of 
the execution of a LIX, BRV or RET (HYPER) 
instructions. 


fe) 4) OP_COMPLETE (EOPCOMPLETEP) - sent by XM to notify 
the lock unit that a particular lock entry can now be 
marked as deleted. 


oO 5) TIME-OUT (ESTIMEOUTIP) - send by instruction timer 
(residing in XM) indicating that a potential 
instruction time-out condition exists. 


Memory Control and Cache Module (MCACM) 


OF forwards memory requests to the MCACM via the ADDRBUS 
(XADRBUSSP). Data from memory will be sent back through 
the RBUS (MRBUSSSSP) to OF or to XM if the request is an 
operand pre-read. 
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6.2.1.3 INTERFACES (Continued) 


4 e 


Maintenance 


To implement single instruct (SI), IF requires the 
maintenance subsystem to set up the appropriate 
qualification. IF will then set the FETCH EVENT bit when 
the 'SS' digit is sent. OF will then notify the XM through 
a bit in the OPLIT vector. Opcodes that are already in XM 
fetch page will not be affected. During SI, it is up to 
the MP to invalidate the index valid bits for IX1-3. Also 
a bad branch not taken FETCH flush should be issued after 
XM finishes with the current instruction. This will 
prevent IF from pulling the next opcode from the NTI 
queue. It also allows the OF to restore any of the mobile 
index registers which it has cached while the XM is 
executing the instruction. The flush must be issued at an 
appropriate time to allow the LIX signal to reach OF. When 
exiting from SI mode, the MP must unmark all opcodes’ that 
are already processed by OF. 


To stop on PC/OP, the maintenance subsystem has to set up 
any appropriate stop requirements and qualifications. 
Upon detecting a match, the IF will set the FETCH EVENT 
bit of the 'SS' digit for the OF which will in turn mark 
the OPLIT vector. XM will stop after executing the 
instruction at the next OPLIT branch. 
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FIGURE 6-11 
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aq ESFETSFLUSHP XISHIFTOUTSP =| _(OU 
FSLFSFLUSHSP 
!9 BUSI SS$P (52:0) 
Y FBUSIPAGSP (110) 
aq FBUSIADASP (218) 
aq FBUSILOADSSP 
FBUS1CHOPARP 
FBUS1OPPATYP FOraxusssssp |, 
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6420453 INTERFACES (Continued) 


Detailed OF interface to IF, XM, MCACM and SMC are as follows: 


Oo 


Oo 


AFMODENABLEP 


ASOCKECLS28P 
SMC. 


ASOCKECLS28N 
SMC. 


ASOCKECLS29P 
SMC. 


ASOCKECLS29N 
SMC. 


APOWERUPOKIN 


ADANGERSFO1P 
from SMC. 


ACLEARS$F01P 
AFOENFETCHCP 
AF OENFETCHDP 
ASHIFTENF01P 
A1CARDENSP(2: 
ASHIFTINFO1P 
XFMODBROKESP 
XFMODNBROKEP 


X1SHIFTOUTSP 


0) 


fetch module clock enable from SMC. 


active high free running clock to OFD from 


active low free running clock to OFD from 


active high free running clock to OFC from 


“active low free running clock to OFC from 


active low power up clear from SMC. 


signal to gate with hidden state RAM write 


synchronous clear from SMC. 
OFC clock enable signal from SMC. 
OFC clock enable signal from SMC. 
shift enable from SMC. 

- card enable from SMC. 

serial data in signal from SMC. 
Fetch module broken to SMC. 
Fetch module not broken to SMC. 


serial data out signal to SMC. 
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6.2.1.3 INTERFACES (Continued) 

oO XSTOPSANDSSN - stop "and" signal to SMC. 

re) XSTOPSORSSSP - stop "or" signal to SMC. 

oO FBUSIADRSP(2:0) - Fetch page 1 entry address from IF to OF 

& XM or OF to XM. 
fe) FBUS1PAGSP(1:0) - Fetch page 1 page address from IF to OF 


& XM or OF to XM. 


FBUSILOADSSP - FBUS1 write enable signal from IF to OF & 
XM or OF to XM. 


FBUSICMDPARP - FBUS1 control parity from IF to OF & XM or 
from OF to XM: generates even parity across FBUSIADRSP, 
FBUSIPAGSP, FBUSILOADSSP, and FBUSICMDPARP. 


FBUS1S$SP(39:0) - FBUS1 data bus from IF to OF & XM or 
from OF to XM. 


FBUSLPRTY40P - FBUS1 data bus parity from IF to OF & XM or 
from OF to XM: generates even parity across 
FBUS1S$$P(39:0) and FBUSPRTY40P. 


FBUSIS$S$P(52:40) - upper FBUS1 data bus from IF. 


FIPARXDIGSSP - FBUSISSSP(52:48) data bus from IF: 
generates even parity across FBUSISSSP(52:48) and 
FIPARXDIGSSP. 


FIPARFEDIGSP - FBUS1SSS$P(47:40) data bus parity from IF: 
generates even parity across FBUSI1SSSP(47:40) and 
FIPARFEDIGSP. 


FIPAROPAFBFP - FBUSI1SS$P(23:0) data bus parity from IF: 
generates even parity across FBUS1SSSP(23:0) and 
FIPAROPAFBFP. 
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Pegeled 


INTERFACES (Continued) 


Oo 


FBUS1OPPRTY - FBUSI1SS$P(23:16) data bus parity from IF: 
generates even parity across FBUS1SSS$P(23:16) and 
FBUS10PPRTYP. 

FLIPXMFPAGEP - fetch page valid signal from IF. 
FWBUSREQOFSP - XADRBUSSP request from OF. 


FSIFSFLUSHSP - IF redirection signal to IF, NEWPC 
available on XADRBUSSP. 


FSHOVESSSSSP - OF fetch page available to IF & XM. 


FOSFBUSSREQP - FBUS1 request to IF. 


FBUS2SSS$SP(9:0) - FBUS2 data bus to XM & IF. 

FBUS2PARITYP - FBUS2SSSP(9:0) data bus parity to XM: 
generates even parity across FBUS2SSSP(9:0) and 
FBUS2PARITYP. 

FBUS2PAGSP(1:0) - FBUS2 entry address to IF & XM. 


FBUS2ADRSP(2:0) - FBUS2 page address to IF & XM. 
FBUS2L0OADSSP - FBUS2 write enable signal to XM. 
FBUS2CMDPARP - FBUS2 control signals parity to XM: 
generates even parity across FBUSPAGSP, FBUS2ADRSP, 
FBUS2LOADSSP and FBUS2CMDPARP. 

FDATAHITSSSP - operand pre-reads validity indicator to XM. 
FOPTIMALSSSP - optimal case indicator to XM. 

FOF2XMSSSSSP - event wire to XM. 


ESFETSFLUSHP - bad branch flush signal from XM. 
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Ga 2aelo3 INTERFACES (Continued) 
re) ESSYSSFLUSHP - environment change signal from XM. 
fe) EQPCOMPLETEP - write complete signal from XM. 
Oo EXM20FSSSSSP - event wire from XM. 
ro) ESLIXSOKSSSP - completion of LIX instruction flag from XM. 
oO ESTIMEOUTISP - instruction timeout signal from XM. 
fe) EWBUSREQXMDP - XADRBUSSP request from XM. 
fe) EWBUSREQXMXP - XADRBUSSP request from co-processor. 


oO XWBSRQIDSP(2:0) - XADRBUSSP requestor ID to MCACM. 
XWBSROQIDSP=4 if OF is driving XADRBUSSP. 


fe) XWBUSTAGSP(4:0) - XADRBUSSP return tag address ID _ to 
MCACM. XWBUSTAGSP in range of "28" to "2F" (XM operand 
pre-reads) or "30" to "33" (OF operand reads) if OF is 
driving XADRBUSSP. 

Definition of XWBUSTAGSP from OF. 

XWBUSTAGSP 

LO. 0 oR se x 


“=== 0 - XM A operand queue 
1 - B operand queue 


----------- XM - Fetch page pointer 


-------- OF RBUS operand queue entry 
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6.2.1.3 INTERFACES (Continued) 


(e) 


XWBUSTAGPARP - XWBUSTAGSP parity field to MCACM: generates 
even parity across XWBUSTAGSP and XWBUSTAGPARP. 


XWBUSCMDSP(4:0) - XADRBUSSP command field to MCACM. 
Following commands can be driven by OF: 


- operand read 

- read base 

read limit 

- IX/IA done to IF 
- IF flush to IF 
A - NTI valid to IF 
19 - write base 

1B - write limit 


WO On OF 
H 


XWBUSLENSP(3:0) - XADRBUSSP length field to MCACM. 
XWBUSLENSP in range of "0" to "9" if OF is driving 
XADRBUSSP. 


XWBUSCTLPARP - XWBUSCMDSP and XWBUSLENSP parity field to 
MCACM: generates even parity across XWBUSCMDSP, XWBUSLENSP 
and XWBUSCTLPARP. 

XADRBUSSP(39:0) - address field to MCACM or IF. 


XADRBUSPRTYP - XADRBUSSP parity field to MCACM or to _ IF: 
generates even parity across XADRBUSSP and XADRBUSPRTYP. 


MQUEUEFULLSP - MCACM input queue full signal from MCACM. 
MRBUSSSS$P(39:0) - read data bus from MCACM. 


MRBUSPARITYP - read data bus parity from MCACM: generates 
even parity across MRBUSSSSP and MRBUSPARITYP. 


MRBUSERRSP(4:0) - error vector from MCACM. OF will 
recognize MRBUSERRSP = 11 as limit error and MRBUSERRSSP = 
12 as undigit error. 
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6.2.1.3 INTERFACES (Continued) 


() 


ie) 


MRBUSVALIDSP - read data bus valid flag from MCACM. 


MRBUSTATPARP - parity field across MRBUSERRSP and 
MRBUSVALIDSP from MCACM: generates even parity across 
MRBUSERRSP, MRBUSVALIDSP and MRBUSTATPARP. 


MRBUSTAGSP(4:0) - read bus tag for data on following clock 
from MCACM. OF will only recognize MRBUSTAGSP in range of 
"30" to "33", 


MRBUSTAGPARP - read bus tag parity from MCACM: generates 
even parity across MRBUSTAGSP and MRBUSTAGPARP. 
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OFL MT CROWORD DEFINITION 


GROUP_I:DATA_CONTROL 


5 2 8 2 be} 1 
A- SOURCE 


GROUP_IIs:SEQUENCE_CONTROL 
1 4 5 14 


GROUP_IIIs INTERFACE_CONTROL 


S i { 1 
XT CONMAND FBUSI-WE |] | FBUS2-WE F-SRC2 


GROUP_IUsMISC_CONTROL 


5 4 4 5 t 3 4 
NT COMMAND | [ALUPNUx ] PTEST] [C-SauRCE | [PARITY SELF _CHECK 
1 
BEGAORSYNC 


FIGURE 6-11-1 OF MICROWORD DEFINITION 
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6.2.1.4 OPERAND FETCH CREG DEFINITION 


Definition of P5 OF CREG: 
Field name CREG field (bit) Explanation 


SPARES 21:3 


1 Write enable signal to XM 
fetch queue (write content of 
CBUS to an entry of the fetch 
queue page selected by C-ADDR) 
= 0 No action 


FBUS1-WE 29:1 


FBUS2-WE 28:1 = 1 Write enable signal to XM fetch 
queue (write content of OPLEN 
output to fetch queue. If FLAGS 
are chosen then the FADDR2 will 
have '100', otherwise, FADDR2 
will be the same as B- cae 

= 0 No action 


F-SRC2 2731 = 1 Select FLAGS from OPLEN output. 
Send the OPLEN output to XM 
fetch queue and set FADDR2 to 
"100". 

= 0 Allow B-ADDR to select OPLIT, 
ALEN, BLEN and CLEN as OPELN 
output. 
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6.2.1.4 OPERAND FETCH CREG DEFINITION (Continued) 


No action 

Load OPLEN OP 

Load OPLEN AF 

Load OPLEN BF 

Load OPLEN Ac 

Load OPLEN Bc 

Load OPLEN Cc 

Set IX1 cache invalidate enable 

Set IX2 cache invalidate enable 

Set IX3 cache invalidate enable 

10 Set IkX4 cache status bit 

11 Set IX5 cache status bit 

12 Set IX6 cache status bit 

13 Set IX7 cache status bit 

14 Code check and set condition 1 

15 Initiate self flush 
System flush if C-WE 
Fetch flush if C-WE 

16 Clear ucode testable 
condition 1 

17 Set ucode testable condition 1 

18 Clear ucode testable 
condition 2 

19 Set ucode testable condition 2 

20 Pop Lock 

Code check to lock unit 

22 Data check to lock unit 

23 IX/IA check to lock unit 


INT-COMMAND 48:5 


WO MamnAIRAO RP WNHNOr © 


Hoi dw uw nu t tot bud to dene u 


1 
0 


ou 


boi ue a 


to i Wow 
N 
— 
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642.154 OPERAND FETCH CREG DEFINITION (Continued) 


24 Write lock to lock unit 

25 Write lock and set SHOVE 
FBUS2-WE bit 28 has to be set 
to send SHOVE 

26 Set SHOVe 
FBUS2-WE bit 28 has to be set 
to send SHOVE 

27 Clear IX4-IX7 cache status reg 

28 Set ucode testable condition 3 

29 Clear ucode testable 
condition 3 


out’ tl ut bon 


= 30 Set OFTOXM (EOF2XMSSSSSP) event 
wire 


0-1 Reserved 

Address Decode 

Auxillary Address Decode 
Address Decode Ignoring 
Extension Digit 

5 Clear PTREG 

6 LIX Decode 1 - dim. override 
7 LIX Decode 2 - register load 
8 Load PTREG 
9 
10 


PTEST 7834 


nou wou 
m GON 


Calculate Literal Length 
Undigit tests & IX sign 
undigit tests 

11 7T.B.5S, 

12 Infl Decode 

T.B.S. 

14 Length Calculation Assist 

15 PTREG hold 


tou Ww weal 
pany 
ios) 
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6.2.1.4 OPERAND FETCH CREG DEFINITION (Continued) 


ALUPMUX 43:4 (ALU portion) 
= 0 7 digit BCD subtract 
AUREG=000 SSSSSSS 
where SSSSSSS is adder output 
= 17 digit code base BCD IX add 
AUREG=1 00 SSSSSSS 
where SSSSSSS is adder output 
= 2 7 digit dimension override BCD 
IX add 
AUREG=B(9) 00 SSSSSSS 
where B(9) is MSD of BBUS 
= 3 7 digit BCD IX add 
AUREG= 000 SSSSSSS 
7 digit BCD add 
AUREG=000 SSSSSSS 
where SSSSSSS is adder output 


i 
A 
| 
| 


PMUX portion) 

0 Left rotate by 1 

D8 D7 D6 D5 D4 D3 D2 Di DO DI 
= 1 Pass 

DI D8 D7 Dé D5 D4 D3 D2 D1 DO 
= 2 Pass 

D9 D8 D7 D6 D5 D4 D3 D2 D1 bO 
= 3 Left rotate by 3 

D6 D5 D4 D3 D2 D1 DO DI D8 D7 
= 4 Left rotate by 4 
D5 D4 D3 D2 D1 DO DY D8 D7 D6 


l_— 
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6.2.1.4 OPERAND FETCH CREG DEFINITION 


Ut 


(Continued) 


5 Left rotate by 5 


D4 


D3 D2 D1 DO DY D8 D7 Dé D5 


6 Left rotate by 6 


D3 


D2 Dl DO D9 D8 D7 Dé D5 D4 


7 Left rotate by 7 


D2 


Di DO DIY D8 D7 D6 D5 D4 D3 


8 Left rotate by 8 


D1 


DO DI D8 D7 D6 D5 D4 D3 D2 


9 Left rotate by 9 


DO D9 D8 D7 D6 D5 D4 D3 D2 D1 
10 Non-branch IA syllable 
justify (not extended) 

0 0 0 O O D8 D7 Dé D5 D4 

11 Extended IA syllable justify 
0 0 O 0 D7 D6 D5 D4 D3 D2 

12 Branch IA syllable justify 


(not extended) 


0 


D9O* 


13 
D8 
14 
D8 
15 
D7 


0 0 0 D9* D8 D7 D6 D5 D4 
= DI with zeroed out bit 3 
& bit 2 
Strip Zone 
Dé D4 D2 DO 0 0 0 0 0 
IX rotate 
0 DI 0 D7 D6 D5 D4 D3 D2 
Left rotate by 2 
D6 D5 D4 D3 D2 D1 DO DI D8 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


eee ee ee 
| 1993 5212 

UNISYS CORPORATION $------------- = --- + 

GENERAL SYSTEMS GROUP 

MISSION VIEJO PLANT v500 FETCH MODULE 

COMPANY $---------- = 5 5 en -- 

CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 


6.2.1.4 OPERAND FETCH CREG DEFINITION (Continued) 


C-WE 54:1 = 


C-SOURCE 53:5 


ow 


tou od he wou et 


tool 


tou ud wo bob uot tu 


1 Write content of C-BUS to 
scratchpad selected by C-ADDR 
0 No action 


0 PPPPPPPPPP 
1 PPPPPPPPPB 
2 PPPPPPPPBB 
3. PPPPPPPBBB 
4 PPPPPPBBBB 
5 PPPPPBBBBB 
6 PPPPBBBBBB 
7 PPPBBBBBBB 
8 PPBBBBBBBB 
9  PBBBBBBBBB 
10 PBBBPPPPPP (Extended IA branch 


rotate) 


11 BBBBBBPPBB (Infl AF) 
12 BBBBBBBBPP (Infl BF) 


13. BBBBBBBBBB 
14 BBBBBBBBBP 
15  BBBBBBBBPP 
16 BBBBBBBPPP 
17 BBBBBBPPPP 
18 BBBBBPPPPP 
19 BBBBPPPPPP 
20 BBBPPPPPPP 
21 BBPPPPPPPP 
22 BPPPPPPPPP 


23 PPBPPPPPPP (Branch error) 
24 BPPPPPPPPP (Dimension 
override) 
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6.2.1.4 OPERAND FETCH CREG DEFINITION (Continued) 


C-ADDR 63:5 =0-31 Scratch pad 
SELF-CHECK 17:4 = Initiate self check test f/f's 
= Q No action 
= 1 Perform FBUS1 write back 
= 2 Perform RBUS write back 
= 3 Force CREG field parity error 
= 4 Initiate force error 0 OFD 
= 5 Initiate force error 1 OFD 
= 6 Initiate force error 2 OFD 
= 7 Initiate force error 3 OFD 
= §8 Initiate force error 4 OFD 
= 9 Initiate force error 0 OFC 
= A Initiate force error 1 OFC 
= B Initiate force error 2 OFC 
= C Initiate force error 3 OFC 
= D Initiate force error 4 OFC 
= E Reserved 
= F Reserved 
PARITY T2E% = Even parity across microword 
B-SOURCE 56:2 00 Scratch pad 


01 OPLEN registers 
10 Litfile 
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6.2.1.4 


B-ADDR 74:6 


PUSH_STACK 3521 


A-SOURCE 58:2 


--Unisys Prior Written Consent 


OPERAND FETCH CREG DEFINITION 


(Continued) 


if B-SOURCE=00 

0-31 Scratch pad 

if B-SOURCE=01 

0-31 Litfile 

if B-SOURCE=10 

0 Reserved & invalid 


Il 


Il 


HT 


1 OPLEN ALEN register 

2 OPLEN BLEN register 

3. OPLEN CLEN register 

else Reserved 

(if any LEN register is selected 
as B-source then 30 leading 0 
bits will be padded to output 
from OPLEN unit.) 


ou il 


= 1 Push JUMP-ADR into stack & 
update stack pointer if BRANCH 
field=1 (Fallthrough) or 
Push UPC+1 into stack & update 
stack pointer if BRANCH field 
is not equal to 1 (Fallthrough) 
or 2 (Return) 

No action 


Scratch pad 
Fetch page 
RBUSQ 

AUREG 


nou ou i 
So 
| ol 
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6.2.1.4 OPERAND FETCH CREG DEFINITION (Continued) 
A-ADDR 68:5 if A-SOURCE=00 
= 0-31 Scratch pad 
if A-SOURCE=01 
= 0-7 Fetch page 
= 8-31 Reserved 
if A-source=10 
= RBUSQ 
if A-SOURCE=11 
=  AUREG 
BRANCH 39:4 = 0 GOTO40P (16k op map branch) 
= 1 FALLTHRU4 (UPC+1) 
= 2 RETURN4 
= 3 GOTO32P (PTREG branch) 
= 4 GOTO2 (2-way branch) 
= 5 GOTO4 (4-way branch) 
= 6 GOTO16S (IX cache status) 
= 7 GOTON-EXP (16-way branch) 
= 8 GOTO16AX (X digit of Asyl) 
= 9 GOTO16BX (X digit of Bsyl) 
= 10 GOTO16CX (X digit of Csyl) 
= 11 GOTO8IX3 (IX 1-3 FIT bit) 
= 12-15 Reserved 
CONDITION 34:5 (4-way branch conditions) 
= 0 Low 2 bits of OPLIT map 
address 


= 1 Low 2 bits of UPCtHl 
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6.2.1.4 OPERAND FETCH CREG DEFINITION 


rou bo dt ud tod wb ob on ot 


tou dt woud 


Won ott 


(Continued) 

Low 2 bits of Top of stack 
Low 2 bits of Branch address 
low 2 bits of Asyl 'X' 

low 2 bits of Bsyl 'X' 

low 2 bits of Csyl 'X' 

Ac 

Be 

Cc 


low 2 bits of IX4-IX7 

IX2 & IX1 FIT bits 

IF undigit & limit error 
Undigit-AB & AU-EXCEPT 
Undigit-A is PTREG-0 
Undigit-B is Undigit F/F of 
BBUS 

OF undigit & limit error 
AEXCEP & '0' 


T.B.S. 

PTREG-10 

PTREG-32 

T.B.S. 

AF>=BF (From OPLEN) 
Interrupt 

Bit 1: code-hit or addr-error 
or time-out or Odd PC 
Bit 0: Lock-full 
Comparator A>=B 
AU-EXCEPT & AU = 0 
Unidigt-AB or addr-error 
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6.2.1.4 OPERAND FETCH CREG DEFINITION 


tou uw tou nu 


Hou on Wn ow wt tm ow om ow teas 


oil 


teow i 


ou ow wo tu 


2- 


SFDoODAIKUBPWNEHFOS 


(Continued) 


& AU-EXCEP 

Condition-1 & IX1VALID 
Condition-1 & IX2VALID 
Condition-1 & IX3VALID 
CB-EXCEPTION 

Addr-error & condition-1 
Number of extended syllable 


ay branch) 


IX/IA-hit 

Code-hit 

PTREG-4 

ODD-PC 

ODD-PC or codehit 

XMEVENT 

Undigit-B 

At_least_2 lock_entries avail 
NEWOPSYL 

Time-out 

Addr-error 

(OF undigit err or OF limit 
err or IF undigit err or OF 
limit err) 

Data-hit 

LIX_ED (ucode clear/set 
testable condition-2) 
Optimal flag 

Condition-3 

T.B.S. 


T.B.S. 

PTREG-0 

PTREG-2 

T.BiS. 

AF=BF (From OPLEN) 
Interrupt bit 0 
Bit 0: Lock-full 
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6.25154 OPERAND FETCH CREG DEFINITION 


EXT-COMMAND 


BEGADR-SYNC 


26:5 


18:1 


iol ft low t dou 


Holo uw wt bt bod t tou bon we dt ob aon 


(Continued) 


Comparator A=B 


AU = 0 

AU-EXCEP 
IX1VALID 
IX2VALID 
IX3VALID 


B-EXCEPTION 
Condition-1 


LSB - number of extended syl. 


No action 


A operand pre-read 
B operand pre-read 


.Read memory 


Read base 


Write base 
Read limit 
Write limit 


Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 


Set IFFLUSH (BURP) 


Set IXIADONE 
Set NIAVALID 
18-1F Reserved 


Begin address reg sync bit 
bit is set whenever there is 


This 


an external command or lock unit 

command (OF Live Freeze will result 
if previous external request has not 
been sent). 
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JUMP-ADDR 


OPERAND FETCH CREG DEFINITION 


13:14 


Physical layout of the CREG : 


Due to 


the implementation of the 


(Continued) 


Jump Address 


CREG is partitioned in the following format: 


Type 1 Ucode 
26:1 

25:1 79:1 
24:4 78:4 
20:6 74:6 
14:5 68:5 
Ou % 63:5 
4 :2 58:2 
2 3:2 56:2 
0 3:1 54:1 
Type 2 

2635 53:5 
21:5 48:5 
16:4 43:4 
12:4 39:4 
8 3:1 3531 
7°35 3435 
2 31 29:1 
1 3:1 28:1 
0:1 27:1 


Definition 
Not used 
Word Parity 
PTEST 


B-SOURCE (1:0) 
C-WE 


C-SOURCE(1:0) 
INTCMD( 4:0) 
ALUPMX (3:0) 
BRANCH (3:0) 
PUSH STACK 
TESTCOND (4:0) 
FBUS1-WE 


FBUS2-WE 
FSRC2 


Field Parity 
nil 
nil 
nil 
Covers 
Covers 
Covers 
Covers 


BEN 
HO RO 


oe 98 08 68 


Aon 


See above 
See above 


Covers 26:5 
Covers 21:5 
Covers 16:4 
Covers 12:5 
See above 
nil 

Covers 2:3 


See above 
See above 


CREG gate arrays, the 


address 
address 
address 
A,B-source 
& C-WE 


Pat 
QP, Ww 


- C source 

- Internal 
command 

- ALU/PMUX 
command 

- Branch & 
Push Stack 


- FBUSI, 
2-WE, FSRC2 
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6.2.1.4 OPERAND FETCH CREG DEFINITION (Continued) 
Type 3 
2635 2625 EXTCMD (4:0) Covers 26:5 - External 
command 
21:3 2133 SPARE(2:0) nil 
18:1 18:1 BEGADRSYNC nil 
17:4 17:4 SELF CHECK(3:0) Covers 17:4 - Self test 
command 
13:14 13:14 JMPADR(13:0) Covers 13:12 - for 
sequencer 1 
Covers 1:2 - for 


6.2.1.5 


sequencer 2 


OF FORMATTER STRUCTURE 


The OF formatter has the responsibility to resolve and preread 
operands for the XM. It retrieves preprocessed instructions 
from the OFpage after IF 'flips'. The formatter has 5 major 
functional submodules to perform data transformation : PMUX, 
PTEST, ADDER, COMP and PASS/CONCAT. The ABUS and the _ BBUS 
serve as operand buses and the CBUS, result bus. Controlled by 
the CREG, data on the two operand buses are processed by the 
data transformation submodules. The PMUX and PASS/CONCAT are 
used for positional transformation and concatenation of either 
one or both of the operands from the ABUS and BBUS. The PTEST 
submodule provides fast combinatorial results on ABUS data. 
The ADDER is basically a 7-digit wide BCD adder. The COMP 
module is a 10 digit comparator on A- and B-Bus data. 
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OFPAGE 


TO ANUX 
& LOCK UNIT 
AS END ADDR 


FROM CHUX 


FROM OPLEN 


LITFILES | 


REQUESTS 
MEMCTL,XM, IF 


PLOnDs 


AddrBus = 
= sae 
rs ae 
AddrBUS 


INTERFACE 
OPTIMAL 


f BEGIN ADOR 


OF DATA PATH 


FIGURE 6-12 OF BLOCK DIAGRAM 
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O4.20440 OF FORMATTER STRUCTURE (Continued) 


OF FETCH PAGE 


The OF Fetch page, OFPAGE is a storage structure in OF for 
capturing data sent from the IF to the execute module through 
FBUS1. There are two ofpages with each ofpage subdivided into 
8 entries each. Each entry is 48 bits wide and used for 
capturing data on FBUS1 (FBUSISSSP). With 2 ofpages, the IF 
can be working on one instruction while the OF is finishing 
the previous one. The LSB from the FPADDR (FBUSI1PAGSP) will be 
concatenated with the FADDR (FBUSIADRSP) to select 1-of-8 
entries within 1l-of-2 pages. When OF reads from the OFPAGE, 
it uses a 1-bit internal ofpage pointer to concatenate with 3 
bits of AADDR. IF and OF will never use the same ofpage as 
they run in non-overlap mode. 


The OFPAGE is implemented as a single read/single write 
register file, capable of reading and writing within the same 
clock cycle from different locations. Data is driven onto the 
ABUS. The OFPAGE capture data on the FBUS1 (FBUSISSSP) 
whenever IF is writing. The OF can also write the the OFPAGE 
via internal buses during FBUS1 (FBUSI1SSSP) write back mode. 
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FQADATA (7:0 
8 MUX 
FBUSL (7:0) ane 


LOADEN 


FRVURT2sO)" <3 


aaa CONTROL| 
DEAD FREEZE 


RADDR (2: Q) 
PAGE_PTR 


OUTEN_ 


FIGURE 6-13 OFPAGE BLOCK DIAGRAM 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


SCRATCH PAD 

The Scratch Pad is used to: 

1. Store op syllables while they are being resolved, 
2. Cache IX registers, 

3. Act as temporary storage locations for microcode. 


The Scratch Pad is a dual port read/single port write latch 
structure. It has 32 entries with each entry being 40 bits 
wide. Data from the scratch pad can be driven onto both the 
ABUS and BBUS. Information to be stored back into the scratch 
pad is put on the CBUS. The scratch pad is capable of reading 
and writing within the same clock cycle. When a write to the 
locations containing the primary IX1, IX2, IX3 occurs, the 
corresponding index valid bits will be set in the following 
clock. This indicates that the corresponding index register 
has been cached and is valid. 


The hardware of the scratch pad is digit sliced and therefore 
11 identical gate arrays are required. Each array consists of 
write logic to decode the write address, one digit of the 
CMUX, 32 by 4 bit latch structure, multiplexors for the two 
read ports, second level latches, AMUX and BMUX to drive the 
ABUS and BBUS, a one digit comparator and finally one digit of 
the CBREG as shown in the diagram below. The incoming address 
lines will be covered by parity as well as the data path which 
is protected by word parity generated and stored in an 
eleventh gate array used mainly for fault detection purposes. 
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6.26155 OF FORMATTER STRUCTURE (Continued) . 


READ ADORESS!1 ADORESS 
BUFFER 
CLOCK i 


PoRTI 4 ABUSPATY 
WRITE ENABLE 


DIGIT 


WRITE ADDRESS BRITE 
‘. Locic 


CBUS IN 


CMUX SELLECT ae 
FBUS_EN 


READ ADDRESS2 ROORESS 
BUFFER 
OPLEN 
LITFILE 


ALEN_REG 
B_SCA 


LATCH 


STRUCTURE 
(32x4) 


BUX 


AUXZ2u1) 


— 


FIGURE 6-14 SCRATCH PAD BLOCK DIAGRAM 


--Unisys Prior Written Consent Required For Disclosure Of This 


| | | eeuseery 
= BOUT 


B_BUS 


CBOUTL 
BREG1 
CHUXPRTY 


Data-- 


UNISYS CORPORATION ~ ee a ene ee 
GENERAL SYSTEMS GROUP 

MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY Penese ele os aGeeeesess 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION 


612.1-5 OF FORMATTER STRUCTURE (Continued) 


RBUSQ 


The RBUSQ is a 4 deep by 40 bit queue used to latch data 
coming from memory/cache. Since data can be returning out of 
order, each one is preceded by a tag field indicating which 


entry to write into. Reading out of the 
sequential fashion, meaning that data must be 
order of issuance of read commands. TE 


RBUSQ is ina 
popped in the 
a piece of data 


required by the formatter is not in, the formatter will be 
frozen. Data from the RBUSQ is read onto the ABUS through the 


AMUX. 


PRTYOUT 


OD 


MUX 


RBUS (7:9) niet 


RQWRTADD (1:9) » 


RLOAD CONTROL 
DEAD FREEZE 
RQRDADD (1:0) 


OUTEN_ 


FIGURE 6-15 RBUSQ BLOCK DIAGRAM 


FRBATA (7:0) 
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6328145 OF FORMATTER STRUCTURE (Continued) 


COMPARATOR 


The comparator in the OF performs a 10 digit comparison of 
A-bus and B-bus data at every clock. Each SCHPAD array slice 
performs a one digit comparison and the results are combined 
in a second level comparator located in the OFFCTL array to 
generate the overall greater than or equal result. 


ADDER 


The Adder in the OF performs only BCD operations. It subtracts 
BCD numbers’ by adding the 10's complement of the subtrahend. 
When performing index add, the sign digit (8th) is used to 
determine if a subtraction is needed instead of an addition. 
During subtraction, the 9's complement of the subtrahend is 
sent to the BCD adder together with the carry in. Also, the 
carry out from the adder is conditioned with the add/subtract 
bit to generate the overflow/underflow exception. The result 
of the adder is latched onto AUREG at the end of the clock. 
Based on the ALU/PMUX command, the AUREG will concatenate the 
7-digit adder output with various patterns of the top 3 
digits. 
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6.2s145 OF FORMATTER STRUCTURE (Continued) 


BBUSte ys 0) 
BBUS(31:28) 


CARRY_IN 


CMDPARITY 
ALUCMD 


ABUS_ (27:0) 


CMDERROR 


FIGURE 6-16 BCDADDER BLOCK DIAGRAM 
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CBUS, 


EXCEPTION 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


PMUX 


The PMUX is a programmable multiplexor/rotator which when 
combined with the PASS/CONCAT unit allows various required 
data patterns ton be set up onto the result bus, CBUS. The 
PMUX is controlled by the CREG (Control store Register) and 
rotates on a digit basis. It has 40 bits of input and output 
with a total of 16 functions. 


One full gate array is dedicated to this function which 
consists of a function select decoder and encoder to drive the 
10 to 1 mux dedicated to every digit. There is also a word 
parity prediction logic which is compared against the word 
parity generator on the output of the PMUX to detect any 
possible errors in the data path as shown below. 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


eo eS See ee 
| 1993.5 212 
UNISYS CORPORATION | 4+------------------------- + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY $---------------------~----------- === 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 


6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


PMUXERR 
SELPRIY 
SELLECT SELECT panies PMUXERR 

mT PARITY ) > 
DECODER 
GENERATOR 

PMUXOUT 

DATIN up 


te) 
ie) 
s 
1°] 


FIGURE 6-17 PMUX BLOCK DIAGRAM 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


PTEST 


The PTEST logic in OF is comprised of 2 sections: one section 
performs combinatorial processing for data on the ABUS while 
the other section operates on error tags received from both 
the IF and MCACM. It also receives inputs from other portions 
of the system indicating whether the BBUS contains undigts 
(digit 9, digit 6-0). Based on the information received, it 
will set a BBUS undigit error flip flop. The section that 
operates on ABUS is selected by the CREG, data on the ABUS is 
examined and the result latched into PTREG. The entire PTREG 
or part of it can be used as branch conditions if required. 
The other section monitors error tags from IF and RBUS' for 
setting appropriate error conditions. The ABUS analyzing 
section is actually implemented in 2 parts: the first 2 PTEST 
functions will be implemented by RAMs while the other 14 PTEST 
functions will be implemented in MCA2 gate array. The detailed 
descriptions of each PTEST function are as follows: 


PTEST FUNCTION 


0 3: 
function: reserved for soft ptest 
I cs 
function: reserved for soft ptest 
2 3 
function: to perform address decoding, IA, IX, EXTENSION 
input : 40 bits of ABUS [(top 2 digits) 9 8 )]} 
output : IF NOT EXTENDED 
PTREG[4] =0 
PTREG[3] =1 IF IA 


0 IF NOT IA 
PTREG[ 2-0]=INDEX REGISTER 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 
ELSE (EXTENDED) 
PTREG[4] = 
PTREG[3] = 
PTREG[2] =000 EXTENDED BY C, NO IX NOR 


IA 

=001 (EXTENDED BY E, IX1}) OR 
(EXTENDED BY C, IX OR 
TA) 

=010 EXTENDED BY D, NO IX NOR 
IA 

=011 EXTENDED BY D, IX OR IA 

=100 EXTENDED BY A 

=101 EXTENDED BY B 

=110 EXTENDED BY E, NO IX1 
SPECIFIED 

=111 EXTENDED BY F 


3. : AUX ADDRESS DECODE1 
function: to perform auxillary addresss decode using FE 


digits 

input : FE digits 

outut : PTREG[4] =0 IF NOT EXTENDED 
PTREG[3] =0 IF NOT IA 

=1 IF IA 

PTREG[2-0]=IX 
PTREG[4] =1 IF EXTENDED 
PTREG[3] =1 IF A EXTENDED 
PTREG[2] =1 IF B EXTENDED 
PTREG[1] =1 IF F EXTENDED 
PTREG[O] =1 IF E EXTENDED WITH INVALID IX 


4 : ADDRESS DECODE IGNORE EXTENTION 
function : address decode ignoring extension 


input : 40 bits of ABUS [(top 2 digits) 9 8] 
output : PTREG[4] =0 
PTREG[3] =0 IF NOT IA 
=] IF IA 


PTREG[ 2-0 ]=IX1-1X7 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


5 :CLEAR PTREG 
function : to clear PTREG to zero. 


6 :LIX DECODE1 
function : to indicate what register will LIX affect and 
what dimensional override digit need to be 
inserted. 
40 bits of ABUS [XXXXOP AF BF] 
PTREG[4] =0 
PTREG[3] =1 
PTREG[2-0]=DIMENSION OVERRIDE VALUE TO BE 
INSERTED 


input 
output 


eo ee 


7 :LIX DECODE2 
function : to indicate what register will LIX, SIX 
affected 
input : 40 bits of ABUS [XXXXOF AF BF] 
output : PTREG[4] =0 
PTREG[3] =0 
PTREG[2-0]=BFM (MOST SIGNIFICANT DIGIT OF BF) 


8 :LOAD PTREG 
function : load the last 5 bits of Abus data 
input : 40 bits of ABUS 
output : PTREG[4-0]=ABUS[ 4-0] 


9 :ALEN DECODE 
function : decode operand A length 
input : ABUS[15:8] 
OUTPUT : PTREG[4] =0 
PTREG[3] =0 
PTREG[2-0]=1 IF ABUS[15:8]=Al 
=2 IF ABUS[15:8]=A2,A9,Bl 
=3 IF ABUS[{15:8]=A3,AA 
=4 IF ABUS[15:8]=A4,AB,B2 
=5 IF ABUS[{15:8]=A5,AC 
=6 IF ABUS[15:8]=A6,AD,B3 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 

10 : .1 UNDIGIT LOWER , .2 INDEX TEST , .3 UNDIGIT TEST 


function : .1 detect undigit on 7 digit only 
-2 to detect sign and undigit on index register 
read from memory 
.3 to detect undigit across all 10 digits 
input : 40 bit of Adata .1 [XBDDDDDDXX] 
.2 [BXSDDDDDDD] 
.3 [DDDDDDDDDD ] 


output : .1 PTREG[4] = IF ANY D'S HAS UNDIGIT or B >= 8 
.2 PTREG[2] = 0 NO UNDIGIT ON D'S & B 
= 1 UNDIGIT ON D'S OR B 
PTREG[3] = 0 SIGN DIGIT IS POSITIVE 
= 1 SIGN DIGIT IS NEGATIVE 
PTREG[1] = 0 
.3 PTREG[O] = 0 NO UNDIGIT ON D'S 
= 1 UNDIGIT ON D'S 
11: T.B.S. 


12 : INDIRECT FIELD LENGTH DECODE 
function : to decode indirect field length and detect 
invalid INFL or invalid field length (literal 
is considered invalid when there is INFL) 
input — : Abus[39:8] 


The following PTREG definitions are used for testing 
returned field length because of indirection and 
original BF. 


output : PTREG[4]=1 IF LITERAL IS SPECIFIED 
=0 IF NOT LITERAL 
PTREG[1]=1 IF INFL 
=0 IF NO INFL 
PTREG[0]=1 IF INVALID FIELD LENGTH OR INVALID 
INFL OR LITERAL 
=0 IF VALID FIELD LENGTH, INCLUDING 
VALID INFL 
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6.21.5 OF FORMATTER STRUCTURE (Continued) 


That is, if 
PTREG[ 1-0] 00 VALID FL & NO INFL 

01 INVALID FL, NO INFL OR 
LITERAL 

10 VALID INFL & INFL 

11 INVALID INFL & INFL OR 


LITERAL 


ou 


I oi 


The remaining PTREG definitions are used for testing 
original AF. 


PTREG[3-2]=00 IF VALID INFL 
01 IF INVALID INFL 
10 IF LITERAL 
11 IF INVALID FIELD LENGTH 
13 : T.B.S. 


14 : LENGTH CALCULATE ASSIST 
function : .1 determine the length of some of the ops 
e.g. MVW 
.2 determine whether the environment number 
is zero 
-3 stack frame decode 


1 40 bits of ABUS [XXXXXXAF BF] 
.2 40 bits of ABUS [EEEEEE XXXX] 
3 40 bits of ABUS [SS XXXXXXXX] 


output : .1 PTREG[O) =0 IF AFBF='0000' 
=1 otherwise 
PTREG[1] =0 
-2 PTREG[4] =1 IF EEEEEE = '000000' 
=0 otherwise 


.3 PTREG[3-2]=00 if SS = 00-FC 
=01 = FD 
=10 = FE 
=11 = FF 
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OF FORMATTER STRUCTURE 


6524169 (Continued) 


15 : PTREG HOLD 


function : hold the content of PTREG 


The following are functions that the 


clock. 


IF error detection : 


PTEST performs every 


function : to detect any error that occurs in IF phase 
input : SS digits from FETCH PAGE location 0 
(activate when sourcing the PC syllable) 
output IF-LIMIT-ERR-F/F =1 if limit error 
occurs 
IF-UNDIGIT-ERR-F/F =1 if undigit error 
occurs 
IF-ODD-PC-ERR =] if odd pe error 
occurs 
ADDRER =] if undigit or 


RBUSQ error detection : 


function : 

input : ERROR TAG from RBUSQ control 

output : OF-LIMIT-ERR-F/F =1 
OF-UNDIGIT-ERR-F/F =1 


Other error detection : 


limit error 


to detect any error during reads while parsing 


if limit error 
occurs 

if undigit error 
occurs 


(A & B) 


if PTREG-0=1 or 
undigit on BBUS 


function to detect error on both operand buses 
input : Undigit BBUS signal from OFTEST array 
PTREG-0 
output : UNDGAB-F/F =] 
ADRERR-UNDGAB =1 if UNDGAB or 


All of the error flip flops will 
flush or fetch flush. 


be reset by SHOVE, 


ADRERR 


system 
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SOFTPTESTERA 
IFODDPC 
OFUNDG 

1 OFLIMIT pas 


IFUNOG 
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FIGURE 6-18 HARD PTEST MODULE 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


FBUS INTERFACE 


The OF sends information to the XM via FBUS1 (FBUSI1SSSP) - and 
FBUS2 (FBUSSSSSP). OF has highest priority on FBUS1 
(FBUSISSSP) and has exclusive use of FBUS2 (FBUSSSSSP). FBUS1 
(FBUS1SS$SP) and FBUS2 (FBUSSSS$SP) are independent of each 
other, each with its own set of controls and addresses. There 
are two signals, FLOAD1 (FBUSILOADS SP) and FLOAD2 
(FBUS2LOADSSP), to indicate whether data on that bus is valid 
and should be latched. OF reads from one page during address 
resolution and operand preread while all transactions on _ the 
FBUS1 (FBUSISSSP) from IF to XM are written into another page. 


When OF is writing on the FBUS1 (FBUSISSSP), only portions of 
the full FBUS1 (FBUSISSS$P) interface will be used. The 
portions actively used by OF are as follows: 


FPARITY1(0) - combined even parity across 
FBUS1 (FBUSI1S$SP) (39:0) 
FBUS1 (FBUSISSSP) (39:0) - fetch page data 
FPADDR1 (FBUSIPAGSP) (1:0) - XM fetch queue address 
FADDR1 (FBUSIADRSP) (2:0) - fetch page entry address 
FLOAD1 (FBUSILOADSSP) - load signal 
FCPARITY (FBUSICMDPARP - combined even parity across 


FPADDR1 (FBUSIPAGSP) (1:0), 
FADDR1 (FBUSIADRSP) (2:0), 
FLOAD1 (FBUSILOADS$$P) and 
OFREQ (FOSFBUSS$REQP). 


FPARITY1 (FIPARXDIGSS$P) (3:1) - don't care 
FBUS1 (FBUSISSSP) (52:40) ~ don't care 
OFREQ (FOSFBUSSREQP) - signal to notify IF that OF is 


using FBusl 


The format of interface on FBUS2 (FBUSSSSSP) are as follows: 


FBUS2 (FBUSSSSSP) (9:0) - fetch page data 
FPADDR2 (FBUS2PAGPSP) (1:0) - XM fetch queue address 
FADDR2 (FBUS2ADRSP) (2:0) - fetch page entry address 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 
FLOAD2 (FBUS2LOADSSP) - load signal 
FPARITY2 (FBUS2PARITYP) - combined even parity across 
FBUS2 (FBUS2SSSSP) (9:0) 
FCPARITY2 (FBUS2CMDPARP ) - combined even parity across 


FPADDR2 (FBUS2PAGPS$P) (1:0), 
FADDR2 (FBUS2ADRSP) (2:0), 
FLOAD2 (FBUS2LOADSSP), 

SHOVE (FSHOVESSSSSP) , 
DATAHIT (FDATAHITSSSP) , 

and OPTIMAL (FOPTIMALSSSP). 


Also related to the FBUS2 (FBUSSSSSP) interface format are the 
three signals: SHOVE (FSHOVESSSSSP), Data-hit (FDATAHITSSSP) 
and Optimal (FOPTIMALSSSP). When SHOVE (FSHOVESSSSP) is 
enabled, the FPADDR2 (FBUS2PAGSP) will contain the XM fetch 
queue page address for the three signals; SHOVE (FSHOVESSSSP), 
Data-hit (FDATAHITSSSSP) and Optimal (FOPTIMALSSSP) to be 
captured. 


AddrBUS INTERFACE 


The formatter sends out read/write addresses through the 
AddrBUS (XADRBUSSP). There are 9 digits of address and 1 
digit of base indicant. In addition there are 7 bits of tag, 
5 bits of command and 4 bits of length associated with this 
bus. For fault detection purposes, this bus also contains 
three bits of parity; one for the TAG field (XWBUSTAGSP), one 
for the LENgth (XWBUSLENSP) and COMMAND (XADRBUSSP) fields and 
one for the ADDRess (XADRBUSSP) itself (note; 59 bits 
altogether). When a command is issued, the parity bit accross 
the write bus must be forced to low. Since OF is not driving 
the WBUS (XWRTBUSSP), it will float to 0. Since the XM or the 
coprocessor or MCACM have higher priority over the OF on the 
AddrBUS (XADRBUSSP), OF will be frozen if it tries to send out 
a second request while the first is held up due to contention 
between OF and those modules. 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


RODRPATY | ReUSLFATY ABUSPRTY 
LENPRTY 
) > LENERR 


LENIN (3:0) 
AWFREEZE 
MODIO (2:8) 
. AWBUS AW LENGTH , 
BIDDER (U: 9) BIDDER REGISTER LS AWLEN (3:0) 


LOAD 


iS AWLCPATY 
i ANCMND (4: @) 


AWOF REQ 
IFFLUSH 


ANTAG (5:0) 
) > AWTAGPRTY 


CMNDERR 


a 


AWCMNDIN (4: @) 


COMMAND 
DECODER 


SHOVE 
FLUSH 


DECODER 


CMNOPB ) > 


FIGURE 6-19 ADDRBUS INTERFACE BLOCK DIAGRAM 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 
RBUS INTERFACE 


OF receives data coming back from memory via the RBUS 
(MRBUSSSP) interface. Associated with the data, there will be 
a DAT VLD (MRBUSVALIDSP) bit which indicates the validity of 
the data (note: data will be discarded if this bit is off) and 
a combined odd parity bit. A tag field informs the RBUS 
(MRBUSSSP) control to latch data on the RBUS (MRBUSSSP) the 
following clock. These are the same bits that were generated 
by the AddrBUS interface (XADRBUSSP). There are 2 bits in the 
tag field to specify which one of the 4 locations the data is 
to be latched into. The RBUS (MRBUSSSP) control keeps track 
of the read pointer and the validity of each entry. A read can 
only occur if the location indicated by the read pointer is 
valid, otherwise, OF will live freeze. 


RTAGPRTY | 7 TAGERR 


PADDR (1:9) 
RLOAD_ 
ASOURC (1:90) 
RBUSTAG (6:0) ete 
AOU OVE TRE RQRDADD (1:0) 
DATVLD 
RQWRTADD (1:@) 
FLUSH 
RQ@BADDATA 
RQWRTBAK | hi RQOVERFIL 


FIGURE 6-20 RBUS INTEFFACE BLOCK DIAGRAM 
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632.155 


OF FORMATTER STRUCTURE (Continued) 


OPLENGTH UNIT 
The Op Decode and Length Unit has two main functions: 


1. It runs the OP-Code through a Look-up table to produce a 7 
bit code which, together with an 8th bit signifying 
whether or not the AF indicates a Literal, forms the OPLIT 
which the XM uses in the first clock of execution to 
branch directly into the correct code. 


2. The OP-Code is encoded in the FCODE Look-up table, this 
code is combined with the AF, BF, and the appropriate 
Controller bits (designating UN, SN or UA data types) to 
produce the actual data length in digits and various flag 
condtions. 


Interfaces 


The OP Length unit is designed to interface to the Operand 
Fetch module. To do this, it is comprised of two array 
options, the Oplen input array and the Oplen output array. The 
input array will contain two pages of OPAFBF, Ac/Ae, Bc/Be, 
Cc/Ce the will serve as multiplex the A length, B length, C 
length, OPLIT, and flags to the B-bus and the FBUS2. 


The Operand Fetch requires certain conditions to branch on 
from the Op Length unit. These signals are AF>BF, AF=BF, Ac, 
Bc, Cc and the number of extended syllables. The Optimal 
condition (Alen<=10 & Blen<=10) is driven out to the XM and to 
the OP micro sequencer. 


Hardware Implementation 
The Op Length Unit will be comporised of three MCAII gate 
array, two Oplen input arrays and one Oplen output array, and 


the following number of rams: 


3 - 256 x 4 
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2- 4Kxi1 
19 - 1K x 4 


Three 256 x 4 rams and one 1K x 4 ram will make up the Fetch 
Look-up Table. The rest of the 1K x 4 rams will calculate the 
A_length, B-length, C-length while generating literal and 
optimal conditions. 


The output selection from the OP Length unit will be as 
follows: 


The B address will select OPLIT, Alen, Blen, or Clen to the 
Bbus which will be enabled on the bus by FLOAD2. FBUS2SELECT 
will select a specified length, OPLIT, or FLAG output to the 
Fbus2 (FBUS2SSSSP). 


Functional Description 


The FLUT being addressed by the OP will generate the OPLIT for 
the XM while also producing an FCODE. The FCODE is an encoded 
field for the Alen, Blen and optimal generators. The FCODE for 
the length calculators selects one of two banks of rams for 
each syllable. It also determines how literal and optimal is 
to be calculated. The FCODE will serve as a selector for the 
CF calculator by selecting AF, larger of AF/BF, AF-BF, or 
AF+BF to be used for Clen calculation. 


The AFBF will be used as an input to the appropriate length 
generator. It will also feed the CF calculator for CF, AF>BF, 
and AF=BF generation. As an input to the Alen and Blen 
generators, it is used to provide the read address should 
there be an indirect field length. This is accomplished by 
masking out the 2 most significant bits of the field lengths, 
AF(for Alen) or BF(for Blen). 


The Ac, Bc, and Cc are used as inputs to the length generators 
to signify the type of data. The Ae, Be, and Ce are combined 
with the FCODE to produce the number of extended syllables 
flag. 
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6.26145 OF FORMATTER STRUCTURE (Continued) . 
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OP LENGTH INPUT ARRAYS! OP LENGTH OUTPUT ARRAY 


OP LENGTH UNIT BLOCK OILAGRAM 


FIGURE 6-21 OPLEN UNIT BLOCK DIAGRAM 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


Assignment of FLUT (Fetch Look Up Table): 


(e) 


bit 


bit 


bit 


bit 


bit 


bit 


bit 


bit 


15 


14 


13:12 


11 


10:4 


1:0 


LITMASK 
When set, allows literal bit to be set/reset as 
specified by the spare bit. 


spare 
Used to set (=1), reset (=0) literal bit when 
lit mask is active. 


FLUT 
Used to control setting of optimal bit: 


= 1 set on ALEN < or = to 10 
= 2 set on ALEN, BLEN < or = to 10 
= 3 set optimal 


FLUTPARITY 
Even parity across FLUT RAM outputs 


OPLIT 
OPLIT vector for XM (does not include literal 
bit) 


ALENCODE 

Used to control ALEN, BLEN calculation: 
0 if AF & BF are used separately 

1 if AFBF is used to generate length 
e.g. MVW, MVC 


Heol 


OPITERTY 
Even parity for OPLIT 


CLEN calculation code: 

0 - pass AF as CF. 

1 - larger of AF or BF as CF. 

2 - sum of AF, BF as CF. 

3 - difference of AF from BF as CF. 
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65261.5 OF FORMATTER STRUCTURE (Continued) 
The ALEN(BLEN) RAMs contents are as follows: 


o bit 11 - bit to generate even parity across ALEN(BLEN) 
RAM outputs 


o bit 10 - 1 if A-operand(B-operand) <= 10 else 0 


o bit 9:0 - length of A-operand(B-operand) in digits 


The CLEN RAMs contents are as follows: 


o bit 11 - bit to generate even parity across CLEN RAM 
output 


o bit 10:0 - length of C-operand in digits 


Timing & RAM Loading 


The following timing constraints must be observed in using the 
Oplength lookup unit: 


Changing OP: Oplit available on next clock. 
ALEN, BLEN available one clock later. 
CLEN available two clocks later. 
FLAGS available two clocks later. 
Changing AF,BF: ALEN, BLEN available one clock later. 
CLEN available two clocks later. 
FLAGS available one clock later. 
After OPLIT branch: OPLIT available immediately. 
ALEN, BLEN available one clock later. 
CLEN available two clocks later. 
FLAGS available one clock later. 


Loading the FLUT, Alen, Blen, and Clen rams will be done using 
BREG in the FANDRQ array as the DATA input with the LENIN 
array providing the address. The WRITE ENABLE for the specific 
ram group is handled in the OPLOUT array. 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


LOCK UNIT 


The purpose of the lock unit is to prevent the 
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renee ren ren aren 


accessing of 


data from an area of memory until all pending writes to the 


area are completed. 


The lock mechanism maintains a table of pending writes in the 
form of begin address and end address pairs. A test is made 


for access to a data Area in the form of begin 


length by comparing this data area to the 


address and 
pending writes 


contained in the table. The detection of an overlap by these 
tests will cause hit signals to be sent to the operand fetch 


unit ,and these signals will remain as long as 


the offending 


pending write entries remains in the table and will be reset 


as soon as these entries are popped. An entry 


in the table 


will be deleted only after the associated write to memory has 


been completed and enough code checks have 


been performed 


against the lock. The lock unit may also perform tests against 


writing of index registers, IX1, IX2 and IX3. 


Interfaces 


The lock unit interfaces with the OF module 
the XM module. The AREG provides the begin 
lock unit and the AUREG provides the end 
COMMAND bits, ETIX bits, IXCACH bits and 


in fetch and 
address to the 
address. The 
SHOVE all come 


from the oftest array. HICCUP (generated by FETCH FLUSH 


(ESFETSFLVSHP) signal) is a signal that 


tells the lock 


unit if a bad branch has taken place and the_ signal 
FETCH FLUSH (ESFETSFLVSHP) comes from the XM along with 
OPCOMP (EOPCOMPLETEP) and SYS FLUSH (ESSYSSFLUSHP). ALL 
of the output signals from the lock unit are directed to 


the SEQUENCER in OF except for the DATHIT 


(FDATAHITSSS$P) 


bit which goes to the XM module via FBUS2 (FBUS2SSSSP). 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


Overall Structure 


The lock table contains a table of eight (Begin/End 
Address) pairs of pending writes to memory. This table is 
organized as a queue which means that the first element 
written into this table will be the first one to be 
deleted from the table. The lock unit also maintains a 
hardwired table of the fixed relative addresses of IXl, 
IX2 and IX3 in the form of (Partial Begin/Partial End 
Address) pairs. The begin addresses contain 6 digits and 
the end addresses are six digits plus an additional bit 
for every entry refered to as the overflow. The hardwired 
addresses of the index table are each six bits wide, since 
the indexes are located in memory locations 000000008 thru 
000000031, only 6 bits are required to address any one of 
the indexes by taking advantage of the fact that the rest 
of the bits will be zero. The control section of the lock 
unit is organized in one stage and can accept a new 
command on every clock. The instructions of the lock 
mechanism fall into two classes. A write lock command 
which creates a new entry in the pending write table and 
simultaneously compares this new element to each of the 
elements in the index table. A code check, index check or 
data check command which simultaneously compares = an 
incoming element against all of the valid elements in the 
pending write table. 
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FIGURE 6-23 LOCK CONTROL LOGIC BLOCK DIAGRAM 
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The hardware logic consists of two stages. Stage I is 
basically a6 digit BCD adder with a carry logic. The result 
of this addition is loaded in to the AUREG(note: refer to OF 
block diagram). ; 


The second stage consists of four separate logic paths. The 
first and second paths are identical and they do comparisons 
against the begin and end addresses of the incoming element 
and the corresponding elements in the lock table. Hit signals 
are then sent to the control unit for further evaluations. 
Finally the last two paths perform a test against the begin 
and end addresses in the index table. The hardware of these 
paths will be further discussed in later sections. 
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FIGURE 6-24 INDEX CHECKING LOGIC BLOCK DIAGRAM 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


HARDWARE IMPLEMENTATION 


The diagram on the following page explains how the 
hardware is implemented and the connectivity between the 
various modules within the lock unit. Due to a long data 
path all of the inputs to this module are registered, 
which in fact allows the AUREG to be used to _ store the 
result of the addition of the begin address and length. 


Seven digit BCD adder 


This adder is shared with the OF formatter. The output of 
this adder is loaded in to AUREG and then fed in to the 
lock unit. The inputs to the adder come from the A_BUS 
and B BUS. For fault detection purposes, the adder is 
duplicated and the outputs are compared and the AUREG is 
covered by parity. 


Lock comparators 


This portion of the lock unit contains the necessary logic 
for a six digit begin address comparator and a 25 bit end 
address comparator. This comparison is used to indicate a 
possible hit within any base limit address. 


For fault detection purposes, part of the comparator logic 
which consists of Exclusive-or gates are covered by 
parity. In addition the two A=B and A>B outputs are 
compared against each other since both of them can not be 
active at the same time. The diagram below shows the lock 
comparators and how they are connected to the rest of the 
module. 
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FIGURE 6-25 LOCK COMPARATORS BLOCK DIAGRAM 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


Lock table 


As mentioned in previous sections, the lock table consists 
of eight pair of begin and end entries. These entries are 
implemented on registers and a parity bit is associated 
with each entry for fault detection. The above diagram 
shows how the lock tables are connnected to the reset of 
the module. 


Gate array partitioning 


As discussed before, MCA II Gate Arrays will be used to 
implement this design. Due to pin and cell limitations, 
ten arrays are required to do the job. The arrays are of 
three distinct designs as explained below . The first 
design performs the six digit decimal addition and it is 
shared with the OF formatter. The second design has been 
utilized mainly for control logic and contains the logic 
neccessary to prevent against writing into index registers 
and finally the third design consists of two six digit 
comparators anda portion of the lock table corresponding 
to this comparison. This design is copied into eight of 
the arrays, in which each array compares the begin and end 
addresses of the incoming element against one of the 
elements in the lock table. In addition to the above gate 
arrays, other storage elements such as the AUREG are 
needed to interface to the lock unit. The placement of 
these elements will be discussed later. 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


WRITE LOCK OPERATION 
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This operation is performed for each write address sent to 
an XM's fetch page. Before posting a write lock, the 
operand fetch should first make sure that there is room in 
the lock table by checking the ATLEASTIL and ATLEAST2L 
signals. Also if the DATHIT bit is on (refer to DATA CHECK 
SECTION), this command will be ignored. 


The operand fetch sends a 7 digit address and a 6 
digit length to the bcd adder. An add operation will 
then take place and the result will be stored in the 
AUREG. Meanwhile, the begin address will be stored in 
the AREG and the all the commands corresponding to the 
lock unit will be latched. 


The output of AUREG is then stored into a_ pending 
write end address location along with the possible 
carry bit. The output of AREG is also written into 
the corresponding begin address location. Also at 
this time the lock table control is updated to reflect 
this new entry in the lock table. 


In the second stage of the operation, the output of the 
addition is compared against all three begin addresses in 
the index table, as the unchanged address is compared 
against all three end addresses in the index table. The 
results of these six partial comparisons are then used to 
determine if this pending write has invalidated any of the 
indexes stored in the index register cache. If the pending 
write interval intersects any of the index register 
address intervals, then the coresponding index register OK 
flip flop will be reset along with the corresponding 
IX CACHE bits. The setting of these flip flops is under 
the control of the operand fetch. Also, if the pending 
write fits exactly into one of the index register 
locations, the corresponding IXFIT bit will be turned on. 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 
CODE CHECK OPERATION 


This check is made for each instruction that is sent to an 
XM's fetch queue page and it will be performed against all 
valid entries in the lock unit. A code check request also 
clears all IXFIT bits. 


The operand fetch sends a 7 digit address and a 6 
digit length to the bed adder. An add operation will 
then take place and the result will be stored in the 
AUREG. Meanwhile, the begin address will be stored in 
the AREG and the all the commands corresponding to the 
lock unit will be latched. 


The following comparisons are then performed 
simultaneously: 


1) The result of the addition is compared against the 
six least significant digits of all begin addresses 
in the lock table. 


2) The six least significant digits of the incoming 
address are compared against all end addresses in 
the lock table. 


The results of all comparisons are then combined and 
will be used to set one or more of the internal code 
bad flip flops.These flip flops correspond to the 
eight elements in the pending write table. The 
corresponding flip flop will be turned on if an 
element in the lock table has a non empty intersection 
with the address interval under test. Once turned on, 
these flip flops will remain on until the 
corresponding element in the write table has been 
deleted. A code hit signal is sent to the operand 
fetch if any of the internal code bad flip flops are 
on or are about to be turned on. This signal is 
cleared by an explicit microcode branch, after op 
complete has been received for the last lock detecting 
a hit. It is then up to microcode to issue three code 
checks before sending out a NEWPC command to the 
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current PC. In addition , the lock unit may pop a 
particular lock entry, only when op complete has 
already been posted and this is the third code check 
request after op complete has been posted for this 
entry. 


INDEX/INDIRECT CHECK OPERATION 


This check is made when the operand fetch requires an 
indirect address or index register content from memory and 
it is performed against all entries that have no 
corresponding op complete. 


The operand fetch sends a 7 digit address and a 6 
digit length to the bcd adder. An add operation will 
then take place and the result will be stored in the 
AUREG. Meanwhile, the begin address will be stored in 
the AREG and the all the commands corresponding to the 
lock unit will be latched. 


The following comparisons are then performed 
simultaneously: 


1) The result of the addition is compared against the 
begin addresses in the lock table. 


2) The six least significant digits of the incoming 
address are compared against all partial end 
addresses in the lock table. 


The results of the comparisons are then combined and 
will be used to set one or more inix_bad flip flops. 
These flip flops correspond to the eight elements in 
the pending write table. The corresponding flip flop 
will be turned on if an element in the lock table has 
a non empty intersection with the address interval 
under test. An inix hit signal will be sent to the 
operand fetch if any of the internal hit signals are 
turned on or are about to be turned on. Once turned 
on, these flip flops will remain on until an op 
complete is received for the particular lock entry 
which detected a hit. The INIXHIT flip flop will be 
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reset if all of the internal flip flops are off, 
otherwise this flip flop will be set. 


DATA CHECK OPERATION 


This check is made for each instruction that is sent to an 
XM's fetch page, since the operand fetch will be 
performing operand pre _read and it is performed against 
all entries that have no corresponding op complete. 


The operand fetch sends a 7 digit address and a 6 
digit length to the bcd adder. An add operation will 
then take place and the result will be stored in the 
AUREG. Meanwhile, the begin address will be stored in 
the AREG and the all the commands corresponding to the 
lock unit will be latched. 


The following comparisons are then performed 
simultaneously: 


1) The result of the addition is compared against the 
six least significant digits of all begin addresses 
in the lock table. 


2) The six least significant digits of the incoming 
address are compared against all end addresses in 
the lock table. 


The results of the four comparisons are then combined and 
will be used to set one or more internal data bad flip 
flops. These flip flops correspond to the eight entries in 
the lock table. The corresponding flip flop will turn on 
if an element in the lock table has a non empty 
intersection with the address interval under test. A data 
hit signal is sent to the operand fetch in case of an 
overlap. Once turned on, these flip flops will remain on 
until a SHOVE command appears. 
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6.2.1.5 OF FORMATTER STRUCTURE (Continued) 


6.2.1.6 


EFFECTS OF PIPE CLEAR ON LOCK UNIT 


The following actions will take place when a flush signal 
appears: 


1) All locks are cleared, 

2) All data hit, code hit and in/ix hit flip flops are 
reset, 

3) IXHIT and IXFIT flip flops are reset, 

4) IX CACHE bits are cleared, 

5) And the write pointer is updated. 


The following actions will take place when the HICCUP 
signal appears: 


1) All locks are cleared, 

2) All data hit, code hit and in/ix hit flip flops are 
reset, 

3) IX_OK flip flops are masked with the corresponding 
IX CACHE bits, 

4) IXFIT flip flops are reset, 

5) IX_CACHE bits are cleared, 

6) And the write pointer is updated. 


CONTROL STRUCTURE 


The Formatter (Operand Fetch Data Path) is controlled by a 
micro sequencer, driven by 12-16 kK of microcode (80 bits 
wide). Besides the normal GOTO branching, the micro sequencer 
has 2-, 4-, 8-, 16-, 32-way branches. It also has the ability 
to call and push an arbitrary return address onto the stack. 
Using an additional stage of mapping ram, the micro sequencer 
can provide the microword corresponding to the next op 
immediately following the last microword of the previous op. 
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6.2.1.6 CONTROL STRUCTURE (Continued) 


OPCODE LOOK-UP STRUCTURE 


Since IF and OF are executing in a pipeline fashion, IF will 
always be ahead of the OF by 1 instruction, except at startup 
or after a pipe flush. Taking advantage of this, OF has a 
look-up structure to allow some preprocessing before IF flips. 
Information gathered by the look-up unit is used as input to a 
mapping ram to generate an entry address for the micro 
sequencer. By the time IF flips, the microword corresponding 
to that entry address will be ready to be loaded onto the 
CREG, thus, eliminates the need to wait. Furthermore,’ the 
microword produced 'knows' what need to be done. For example, 
the ram will prevent a BF-exception to be generated for a_ BOT 
instruction. 


Not all of the information pertaining to the generation of an 
entry address is fed into the mapping ram because of 2 
reasons. First, information from the IF arrive at different 
times and some of them do not have enough time to go into the 
ram. Secondly, the size of the mapping ram need to be kept 
reasonably small. Therefore, only the opcode, A-literal bit, 
AF-exception and BF-exception are used as inputs (11 bits) to 
the ram. The output of the mapping ram is 14 bits wide 
allowing for 16 K of microcode. A-, B-, C- exception flags 
provided by the IF are muxed with 3 bits from the ram. This 
scheme allows the entry address to be located anywhere if an 
instruction does not have address syllables. For 1,2,3 address 
ops, the entry address must be modulo 16. To allow the lookup 
unit enough time to provide the entry address, IF will burn 1 
extra clock for 0 address ops, e.g. SMF, BCT etc. 
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6.2.1.6 CONTROL STRUCTURE (Continued) 


There are two sets of registers to capture information 
provided by the IF, one for each fetch page. At any given 
time, 1 set of registers is used to capture information from 
the IF while the other set provides additional information for 
OF on the opcode it is currently working on. The OPLOOK 
structure follows the IF by monitoring the FLIP and GOTO16K 
OPLIT branch signals. Depending on the current page selector, 
each accepted GOTO16K OPLIT will cause a particular set of 
registers to be released to the OF. A GOTO16K OPLIT branch 
will only be accepted if an OFpage is ready or will be ready 
(IF is performing a FLIP). An unaccepted GOTO16K OPLIT branch 
will cause a pseudo-loop to occur by synchronously clearing 
the CREG. The opcode lookup structure will ignore the first 
GOTO16K OPLIT branch after a flush as _ the CREG is being 
cleared to zero. On an IF flush, the lookup structure will 
reset any page ready conditions to allow the IF to refill the 
fetch page with new information. 


The following is a list of information inspected by the opcode 
lookup structure for generation of the microcode address. 


Opcode - §8 bits of the opcode. 

Alit - A literal indication bit. 

AF exception - Indicates an AF exception. (ALIT error, AF 
infl, invalid field length and invalid 
infl) 


Indicates an BF exception. (BF infl, 
invalid fl, literal and invalid infl) 


BF exception 


A excep - Indicates ASYL exception. (Mux with bit 1 
of ram output) 

B excep - Indicates BSYL exception. (Mux with bit 2 
of ram output) 

C excep - Indicates CSYL exception. (Mux with bit 3 


of ram output) 


The most significant bit from the oplook up ram_ specifies 
whether AEXCEP, BEXCEP and CEXCEP should be passed in lieu of 
bit 1,2,3 of the ram output. This scheme allows the ram _ to 
directly control the oplook up address provided to the 
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sequencer based on the information available. Because of the 
multiplexing of syllable exception flags and ram data, all 
syllable exception bits must be cleared when that set of 
registers is used again. This is acheived by synchronizing the 
clearing with the loading of opcode for that set of registers. 


The following is a list of the information provided by the 
opcode lookup structure to the OF on the current opcode. 


A excep - Indicates ASYL exception. 

B excep - Indicates BSYL exception. 

C excep - Indicates CSYL exception. 

AX digit - Indicates the exception condition of 
ASYL. 

BX digit - Indicates the exception condition of 
BSYL. 

CX digit - Indicates the exception condition of 
CSYL: 


Due to fault detection requirement, the microcode entry 
address must be in the range of 4 - 3FFF. In the normal 
operating mode, the opcode and the associated X-digit (Alit, 
AF excep, BF excep) are captured and used as an 11-bit address 
to the oplook up ram. Data coming back from the ram is’ then 
registered. Bit 1-3 of this data are muxed with the syllable 
exception bits to create the final microcode entry address for 
the microsequencer. . 


Assignment of OPLOOKUP RAM address: 


INPUT: OP - OPCODE ADDR (10:3) 
AL - ALIT INDICATOR ADDR (2:2) 
AF - AF EXCEPTION INDICATOR ADDR (1:1) 
BF - BF EXCEPTION INDICATOR ADDR (0:0) 


Assignment of OPLOOKUP RAM output: 
bit 15 - OPMUX : CONTROL TO OPLOOK MUX 
1 - OPLOOKUP RAM OUTPUT [3:1] IS PASSED 


QO - CEXCEP, BEXCEP, AEXCEP ARE PASSED AS 
OPLIT[3:1] 
bit 14 - bit to generate odd parity across OPLOOKUP RAM 
output 
bit 13:0 - OPLIT vector 
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FIGURE 6-27 OPCODE LOOKUP STRUCTURE 
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6.2.1.6 CONTROL STRUCTURE (Continued) 


NEXT ADDRESS SELECT 


The next address select are under control of four CREG fields: 
PUSH_STACK, BRANCH, CONDITION and JUMPADR. The function of the 
four fields are as follows: PUSH STACK control the loading of 
the UPC stack. If PUSH_STACK is set, depending on the BRANCH 
field, either the JUMPADR or the UPC+1 will be pushed onto the 
UPC stack. The JUMPADR will be pushed if BRANCH field is equal 
to 1. The BRANCH field selects the most significant twelve or 
thirteen bits of the next micro-instruction address. The 
CONDITION field selects the one or two least significant bits 
of the next micro-instrution address. There can be 32 unique 2 
bits test conditions and 16 unique 1 bit test condition. The 
least significant bit of the top 16 2 bits test conditions can 
be tested through a 2 way branch. 


BRANCH NEXT ADDRESS (13:9) (8:5) (4:4) (3:3) (2:2) (1:1) (0:0) 

(1:1) (0:0) 
0 os OPLIT(13:2) eee 4way(1:0) 
1 UPC+1(13:2) 4way(1:0) 
2 see uSTACK (13:2) 4way(1:0) 
3 JMPADR(13:5) PTREG(4:2) 4way(1:0) 
4 ies JMPADR( 13:2) 4way(1:0) 
5 ae JMPADR(13:1) was 2way (0:0) 
6 JMPADR(13:4) IXcache(3:2) 4way(1:0) 
7 JMPADR(13:4) T.B.S.(3:2) 4way(1:0) 
8 JMPADR(13:4) AX(3:2) 4way(1:0) 
9 JMPADR(13:4) BX(3:2) 4way(1:0) 
10 JMPADR(13:4) CX (322) 4way(1:0) 
11 JMPADR(13:3) IXFIT(2:2) 4way(1:0) 
12-15 Reserved 


The exact description of each of the test conditions are as 


follows: 
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6.2.1.6 CONTROL STRUCTURE (Continued) 


CONDITION 
4way (4-way branch conditions) 

0 Low 2 bits of OPLIT map address 
From output of OPLOOKUP structure 

1 Low 2 bits of UPC+l 

2 Low 2 bits of Top of stack 

3. Low 2 bits of Branch address 
From JMPADR field in CREG 

4 low 2 bits of Asyl 'X' 

5 low 2 bits of Bsyl 'X' 

6 low 2 bits of Csyl 'X' 

7 Ac (from OPLEN) 

8 Be (from OPLEN) 

9 Cc (from OPLEN) 

10 IX5 & IX4 cache status (from Lock Unit) 

11 IX2 & IX1 FIT bits (from Lock Unit) 

12 IF undigit, limit error (From IF error monitor in 
PTEST array) 

13 Undigit-AB & AU-EXCEPT 
Undigit-A is the output of PTREG-0 
Undigit-B is the output of BBUS undigit f/f in PTEST 
Undigit-AB is logical sum of PTREG-0O & undigit check 
on BBUS 
AU-EXCEPT is from Adder unit (set if overflow or 
underflow) 

14 OF undigit, limit error (From OF error monitor in 
PTEST array) 

15 AEXCEP & 0 
Asyl-exception bit for the op currently under OF & 


19 T.B.S. 
20 AF>=BF (From OPLEN) 
21 Interrupt 
Bit 1: code-hit or addr-error or 
time-out or Odd PC 
Bit 0: Lock-full 
(lockfull is AT LEAST 1 condition from lock unit) 
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6.2.1.6 CONTROL STRUCTURE (Continued) 


22 Comparator A>=B 
23 AU-EXCEPT & AU = 0 
24 Undigit-AB or address error & AU-EXCEP 
25 Condition 1 & IX1VALID 
(condition 1 is microcode clear/set f/f 1 & 
IX1VALID comes from lock unit's IXOK bit) 
26 Condition 1 & IX2VALID 
(IX2VALID comes from lock unit's IXOK bit) 
27 Condition 1 & IX3VALID 
(IX3VALID comes from lock unit's IXOK bit) 
28 CB-EXCEPTION 
(C-EXCEPTION is the CSYL exception bit from OPLOOK 
array & 
B-EXCEPTION is the BSYL exception bit from OPLOOK 
array) 
29 Address error & Condition 1 
30 Number of extended syllables 


2way (2-way branch conditions) 
0 IX/IA hit (from Lock Unit) 
1 Code hit (from Lock Unit) 
2 PTREG-4 
3. Odd-PC 
4 Odd-PC or code-hit 
5 XMEVENT 
XM to OF event for XM 
6 Undigit-B 
Undigit-B is output of BBUS undigit f/f in PTEST 
7 At_least_2 lock entries avail (from Lock Unit) 
8 NEWOPSYL 
Set when OPSYL location in scratch pad is written 
into 
9 Time-out 
10 Addr-error 
(OF-undigit-err OR OF-limit-err OR IF-limit-err or 
IF-undigit-err) 
11 Data hit 
12 LIX_ED (ucode clear/set testable condition 2) 
13 Optimal flag (from OPLEN) 
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6.2.1.6 CONTROL STRUCTURE (Continued) 


Note: 
stack 


Condition 3 
Reserved 

T.B.S. 

PTREG-0 

PTREG-2 

T.B.S. 

AF=BF (From OPLEN) 
Interrupt bit 0 
Bit 0: Lock-full 
Comparator A=B 

AU = 0 

AU-EXCEPT 
IX1VALID 

IX2VALID 

IX3VALID 
B-EXCEPTION 
Condition 1 

LSB of number of extended syllables 


On Oplit branch (BRANCH type=0), the micro-instruction 


pointer will be reset. 
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6.2.1.7 IX CACHE HANDLING 


For performance reasons, it is important for P5 fetch to try 
to maintain the current copy of each IX register content in OF 
internal scratchpad to reduce overhead in resolving indexed 
addresses. Furthermore, the P5 fetch will attempt to 
pre-cache IX register content by detecting any instruction 
that is writing to the exact location of an IX register. 
Index pre-caching, because of differences in how IX1-IxX3 & 
IX4-IX7 are handled in memory, will be handled in two ways. 


The first algorithm described below will deal exclusively with 
IX1-IX3 index pre-caching. In the general fetch flow, OF will 
send write lock request to the lock unit & set fetch page 
vaild on the last clock. In instructions that have high 
probabilities of being used to set up IX1, IX2 or IX3, OF will 
check on 3 bits set by the lock unit [IXFIT(2:0)] to indicate 
an exact match of write lock to any 1 of the IX registers. 
(The 3 bits mentioned are cleared by code check request). 
Instructions that OF is planning on servicing are:- MVN, MVA, 
MVW, MPY, INC, DEC, ADD, SUB, NTR, EXT and 'local' VEN. After 
determining that an IX has been invalidated by the current 
instruction, the OF will determine if it can easily handle 
this particular instruction. (For example, a 100UN to 7SN MVN 
to IX1 will not be handled by OF). If OF has determined that 
the instruction is best handled by XM then no further work 
will be performed.Otherwise, OF will perform the actions as 
specified by the instruction. OF will not perform any writes 
to memory nor will the conditional toggles be changed. OF 
will store the result of the operation in the respective IX 
cache location in its scratchpad and set the corresponding IX 
valid and IX-CACHE flag. The IX valid flag will allow 
subsequent fetch of IX register from OF scratchpad. The 
IX-CACHE flag will allow lock unit to reset the corresponding 
IX valid flag after a pipe flush, to prevent inadvertent use 
of pre-cached data specified by an instruction fetched after a 
mis-predicted branch. (Note: For ease of implementation, OF 
will always invalidate any pre-cached IX locations after a 
pipe flush). 
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Ge2elat IX CACHE HANDLING (Continued) 


The second algorithm used to handle IX pre-caching will handle 
LIX instruction only. LIX instruction can change any one of 
the 7 IX or all of IX4-IX7 at once. In the handling of the LIX 
instruction, OF will examine the BF to determine which IX 
register will be affected. IX1-IX3 pre-caching will be handled 
by the previously described algorithm. IX4-IX7 pre-caching 
will be performed by the following algorithm. In the OF 
scratchpad, there are 2 sets of IX4-IX7 locations. The first 
set is designated as primary IX cache, the second set as 
secondary IX cache. On detecting a LIX to one of IX4-IX7, OF 
will send out the read request for the new IX content. Under 
the read request, OF will move the contents of the respective 
primary cache to the secondary cache. OF will also set’ the 
corresponding bit(/s) ina 4 bit IX4-IX7-STATUS register and 
set the LIX_ED flag. OF, by examining the LIX_ED flag, will 
only pre-cache one LIX instruction that changes IX4-IX7 ahead 
of XM because of the limitations in scratchpad. It is up _ to 
the XM to signal to OF that XM has just executed a LIX 
instruction through the LIX OK (ESLIXSOKSSSP) wire. The 
LIX_OK (ESLIXSOKSSSP) is used to clear the 4 bit 
IX4-IX7-STATUS register and LIX_ED flag in OF. If a bad branch 
type pipe flush occurs before XM has a chance to execute the 
LIX instruction then OF will use the IX4-IX7-STATUS register 
to determine which primary IX4-IX7 cache to restore. After 
restoring any IX4-IX7 cache, OF will clear the IX4-IX7-STATUS 
register and LIX_ED flag. And if no bad branch pipe flush 
occurs between the pre-caching by OF & actual execution by XM 
then the LIX _OK (ESLIXSOKSSSP) wire will be used to clear 
IX4-IX7-STATUS register and LIX ED flag. A flush (context 
switch type pipe flush) occurs before execution of LIX 
instruction in XM will always reset IX4-IX7-STATUS register, 
LIX ED flag and IX _OK's flags. (refer to pipe clear section 
for more details) 
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6.2.1.7 IX CACHE HANDLING (Continued) 


In the case of BRV and Hyper RET instructions, the OF module 
is required to reload the mobile index registers. In order to 
increase the amount of parallelism between FETCH and XM, OF 
will pass the parsed instruction to XM before the mobile index 
registers are reloaded. This requires the XM to 1) validate 
the newly loaded mobile index registers and 2) make sure that 
OF has reloaded the mobile index register before flushing. The 
synchronization between XM and OF is accomplished through the 
use of the OF->XM (FOF2XMSSSSSP) event wire. OF will set the 
OF->XM (FOF2XMSSSSSP) event wire after it has reloaded the 
mobile index registers. XM, on the other hand, will monitor 
the OF->XM (FOF2XMSSSSSP) wire and upon receiving it send out 
the LIX_OK (ESLIXSOKSSSP) signal. After that, the XM can 
issue a flush. 


6.2.1.8 PIPE CLEAR 


Like the IF, the OF will receive the following signals from 
XM: FETCH FLUSH (ESFETSFLUSHP) and SYS_FLUSH (ESSYSSFLUSHP). 
After a SYSTEM flush, OF will clear IX4-IX7 STATUS register, 
LIX _ED flag, upc stack and fetch page counter. The lock unit 
will pop all lock entries, reset all hit bits and clear 
IX_OK's signals. After a BAD BRANCH pipe clear, OF will clear 
upc stack and fetch page counter. OF will then examine the 
LIX_ED flag to determine if any of the IX4-IX7 registers needs 
to be restored from the secondary IX cache. The lock unit 
will pop all lock entries, reset all hit bits, clear IX-CACHE 
register after using the register as a mask to clear 
respective IX_OK's flags. 
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6.2.1.9 PROTOCOL TO INTERFACE WITH THE LOCK UNIT 


6e2e1.10 


OF will notify the lock unit of desired actions through the 
INT-COMMAND portion of the microword. The protocol of 
interaction requires OF to source the 7 digit begin address on 
the ABUS and the 7 digit end address from AUREG, both operands 
being right justified, when requests are to be made to. the 
lock unit. During a live freeze condition, the hardware will 
drop the command to the lock unit until the live freeze goes 
away. 


The OPCOMP (EOPCOMPLETEP) coming from XM will be registered 
first. Therefore, the lock unit will receive the pop lock 
command 1 clock later. This requires the XM to make sure that 
the OPCOMP (EOPCOMPLETEP) signal and the write data are in 
sync. That is, the OPCOMP (EOPCOMPLETEP) signal and the write 
data must be on the backplane at the same time or OPCOMP 
(EOPCOMPLETEP) signal send later than the data. 


PROTOCOL TO INTERFACE WITH THE OPLEN UNIT 


OF will observe the following timing restrictions when dealing 
with the OPLEN unit. The following information to be provided 
by the OPLEN unit: ALEN, BLEN, Ac, Bc, Cc, 1 clock after OF 
started on a OFpage; AF>=BF, Optimal, CLEN will be valid after 
1 more clock. When an INFL occurs, stripped AF, BF will be 
available from ALEN and BLEN respectively. However, if there 
is any error in the field length rather than a valid INFL, 
ALEN or BLEN should put out invalid values like 3FF instead. 
This allow the OF module to assume INFL if it sees a field 
length exception and fires off the read without checking for 
valid INFL first. MCACM will detect an error and return an 
error tag. The lock unit, however, might have a hit depending 
on the current lock table content. The microcode, therefore, 
must check for validity of the INFL before looking for IX/IA 
hit. 
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6.2.1.11 PROTOCOL TO REDIRECT IF 


6.2.1.12 


OF, after encountering code-modification or running out of 
lock entries, will need to redirect IF to refetch the current 
or next instruction in the current code stream. The protocol 
needed is for OF to send out the program counter on the 
ADDRBUS with the corresponding NEWPC command on the ADDRBUS 
command field. (There is a restriction that OF has to observe. 
After sending IF FLUSH, OF has to perform at least one lock 
unit request or one AWBUS request before sending SHOVE). The 
described action will notify IF to re-write the current fetch 
page IF was working on before the 'BURP' with the refetched 
information. 


CODE MODIFICATION HANDLING 


OF has the responsibility of checking for code integrity of 
instructions about to be executed. Code integrity check is 
accomplished by performing a code-modification check at the 
beginning of an instruction handling in OF. The algorithm used 
is as follows: OF will perform a code check from current 
program counter to three different lengths depending on the 
type of instruction being parsed. 


a) If the instruction is a predicted not taken conditional 
branch or non-branch type instruction then OF will use the 
amount that READER in IF is pre-fetching (90 digits) as 
length for code check. 


b) If the instruction is a predicted taken conditional branch 
then OF will use the amount equal to sum of maximum length 
of a predicted taken conditional instruction (10 digits) 
and maximum length of a medium system instruction (30 
digits) as length for code check. It should be noted here 
that IF may be saving off 1 instruction in the 
fall-through path of a predicted taken conditional branch, 
necessitating OF to always check code integrity of the 
fall through path. 
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6.2.1.12 CODE MODIFICATION HANDLING (Continued) 


c) If the instruction is an unconditional branch type 
instruction then OF will use the amount equal to the 
maximum length of that particular type of instruction as 
length for code check. 


OF will change a detected code modified instruction's OPSYL to 
a 'Nxxx1COPAF'. The related OPLIT will notify XM that neither 
the instruction in the current fetch queue nor any pre-fetch 
operand in XM's OPERANDQ is valid. It is up to the XM to treat 
that instruction as a NOP and disable interrupt checking for 
this instruction. As operand prereads may have occurred 
already before code hit is detected, XM needs to pop any such 
preread before proceeding. To simplify this, the OF module 
will inform the XM on how many prereads have been sent. Also, 
when OF detected an error while parsing a code modified 
opcode, XM should issue a system flush. This alleviates the OF 
from keeping track of the exact number of prereads fired when 
an error is detected. These are accomplished by using the  'N' 
field as follows : 


0 - No preread to pop 

1 - Preread on A 

2 - preread on B 

3 - Preread on A & B 

4 - XM to issue a system flush as error has 
occurred 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


PAGE 137 


tone wee eS 
| 1993 5212 
UNISYS CORPORATION Sr etn mir ee Sore eine + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY iL hgyeavee onan pic ceecememacm eae ae aed 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 
6.2.1.12 CODE MODIFICATION HANDLING (Continued) 


The OF microcode will be responsible for providing this 
information to the XM. Note that OF does not take into 
consideration whether ALIT is specified. This means that XM 
must interpret OPAF to determine if PREREAD-A is actually 
fired. For example, for an opsyl of '30001C46A4', only 
PREREAD-B has been sent. XM must not pop operand queue A even 
though a N has a value of '3'. In providing this information 
to XM, OF microcode will need to invoke a special error 
classification routine to determine if a code hit has occurred 
when an error is detected. Within the error classification 
routine, the OF microcode must execute 2 16-way branch on the 
2 digits of the opcode to help in determining the number of 
fired prereads. The current implementation requires two error 
classification routines. One is used at the end of an 
instruction cycle while the other is used when an error is 
detected while parsing the instruction. 


Write locks in the lock unit will be popped from the lock unit 
after three code check requests have been made against an 
entry that has received its corresponding op-complete command 
from XM. This method of unlocking is chosen because the P5 
READER, IF and OF can be working on 3 disjoint code streams. 
To guarantee code integrity, without passing the begin 
addresses of each code stream for code check to the lock unit, 
requires a lock entry to _ be released after all three code 
stream's begin addresses have been checked against each lock 
entry. 
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6.2.1.13 INSTRUCTION DEPENDENT HANDLING 


As previously mentioned in the interface section, OF will send 
out operand pre-read requests for read operands to XM. This 
section will describe in detail what OF will pre-read for XM 
and number of write locks OF will post to the lock unit. 


PRE-READs = Description of pre-read requests made by 
OF 
e.g. A:MOD 10 => read length mod 10 from 
A address 
A:8 => read 8 digit from A 
address 
A*:MOD 10 => if not literal then read 
length mod 10 from A 
address else no read 


48:1 => read 1 digit from base 0 
relative location 48 
A(77)31 => read 1 digit from 


absolute memory 
location 77 
{[IX3]:10 => read address in IX3 for 
10 digits 
No. of write locks posted by OF 
Description of lock requests made by OF 
e.g. C:CL, B:BL => OF will request a lock 
from C address for CL and a lock from 
B address for BL 
(XM should unlock requests in the order OF 
had sent to the lock unit since the lock 
unit works like a FIFO) 


#LOCKs 
LOCK-CODE 
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6.2.1.13 INSTRUCTION DEPENDENT HANDLING (Continued) 
INSTRUCTION PRE-READ #LOCKs LOCK NOTE 
Arithemtic 
1 INC A*:MOD 10, B:MOD 10 1 B:BL 
2 ADD A*:MOD 10, B:MOD 10 1 C:ChL 21 
3 DEC A*:MOD 10, B:MOD 10 1 B:BL 
4 SUB A*:MOD 10, B:MOD 10 if CrcL 
5 MPY A*:MOD 10, B:MOD 10 1 C:CL 
6 DIV A*:MOD 10, B:MOD 10 2 B:CL, 
C:BL 
50 IAD A:8 18 
51 IAS A:8 1 A:8 18 
52 ISU A:8 18 
53 ISS A:8 1 A:8 18 
54 IMU A:8 18 
55 IMS A:8 1 A:8 18 
57 IMI A:8 1 A:8 18 
58 ILD A:8 18 
59. Ist 1 A:8 18 
INSTRUCTION PRE-READ #LOCKs LOCK NOTE 
70 RAA A:4, At4:8 or 18 
A:10, A+10:10 
71 RAS A:4, At+4:8 or 1 A:12 or 18 
A:10, At+10:10 A:20 
72 RSU A:4, At+4:8 or 18 
A:10, At+10:10 
73 RSS A:4, At4:8 or 1 A:12 or 18 
A:10, At+10:10 A:20 
74 RMU A:4, At4:8 or 18 
A:10, A+10:10 
75 RMS A:4, At4:8 or 1 A:12 or 18 
A:10, A+10:10 A:20 
76 RDV A:4, At4:8 or 18 
A:10, A+10:10 
77° RDS A:4, At4:8 or 1 A:12 or 18 
A:10, A+10:10 A:20 
78 RLD A:4, At4:8 or 18 
A: 10, A+10:10 
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6.2.1.13 INSTRUCTION DEPENDENT HANDLING (Continued) 
13> BST 1 A:12 or 18 
A:20 
84 ACM 
Branches 
20 NOP 
21 LSS (B1,F1,E1) 
22 EQL (B2,F2,E2) 
23 LEQ (B3,F3,E3) 
24 GTR (B4,F4,E4) 
25 NEQ (B5,F5,E5) 
26 GEQ (B6,F6,E6) 
27 BUN 
28 OFL 
2A NUL (BA, FA,EA) 
2B GTN (BB, FB, EB) 
29 HBR A(48):3 (OMEGA) 
A(77):1 (MCP IX) 
48 HBK 46:3 (OMEGA) 
46:1 (MCP IX) 
INSTRUCTION PRE-READ #LOCKs LOCK NOTE 
ENVIRONMENT CHANGE 
30 BCT 1 
31. NTR IX3:8 2 24:22, 2 
TOS :16+2*AFBF 
TOS=Top of 
stack (in 
memory 40-45) 
32 EXT 1X3:8 a} 24:22 3 
35 VEN B:8 1 2422; 4 
TOS :24+2*AFBF 
62 HCL B:4 5 
63 RET [IX3]-6:20 6 
61 ASP A*:MOD 10,40:6 1 40:6 
90 BRE A(60):10,A(70):10 d 
20°. INT 7 
93 BRV 8 
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6.2.1.13 INSTRUCTION DEPENDENT HANDLING (Continued) 
DATA MOVEMENT 
8 MVD A:10 Lt B:(C-B) if 9 
forward 
C:(B-C) if 
backward 
9 MVL A:MOD 10,B:MOD 10 3 A:AL,B:AL, 10 
C:AL 
10 MVA A*:MOD 10 1 B:BL 
11 MVN A*:MOD 10 1 B:BL 
12 MVW A:MOD 10 1 B:4*AFBF 11 
13 MVC A:MOD 10 2 B:4*AFBF, 11 
A: 4*AFBF 
14 MVR A:MOD 10 1 B:AL*100 
15 TRN A*:MOD 10 1 C:CC*(AFBF ) 12 
49 EDT B:2 1 C:BF*20 
LOGICAL 
16 SDE A*:MOD 10,B:MOD 10 1 38:2 
17 SDU A*:MOD 10,B:MOD 10 1 38:2 
18 SZE A*:MOD 10,B:MOD 10 1 38:2 
19 SZU A*:MOD 10,B:MOD 10 1 38:2 
39 SEA A*:MOD 10,B:ALEN MOD 10 1 IX1:8 
37 SLL A*:MOD 10, B:6 1 IX1:8 
38 SLD A*:MOD 10, B:6 1 TX1:16 
64 SLT C:18 1 1X1:16 13 
66 STB C:20 1 IX1:8 14 
INSTRUCTION PRE-READ #LOCKs LOCK NOTE 
40 BOT A*:MOD 10 
41 B2T A*:MOD 10 
45 CPA A*:MOD 10,B:MOD 10 
46 CPN A*:MOD 10,B:MOD 10 
33 BRT A:MOD 10 1 A: AL 
34 BST A:MDO 10 1 A: AL 
42 AND A*:MOD 10,B:MOD 10 1 C:CL 
43 ORR A*:MOD 10,B:MOD 10 1 C:CL 
44 NOT A*:MOD 10,B:MOD 10 1 C:CL 
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6.2.1.13 INSTRUCTION DEPENDENT HANDLING (Continued) 
INPUT /OUTPUT 
85 CIO A:20 1 B:40 
91 SRD [AFBF]:8 1 IX1:8 
92 RAD A:10 cf A:10 
94 II0 A:20 af A:8 
78° 10C A:6 1 B:8 
BINARY /DECIMAL CONVERSION 
88 D2B A*:MOD 10 1 B:BL 
89 B2D A*:MOD 10 1 B:BL 
MEASUREMENT 
87 MOP A:AL, B:BL 
MISCELLANEOUS 
86 ATE A:8, B:8 16 
67 LIX A:8 See note 19 19 
68 SIX See note 20 1 A:32 20 
60 LOK A:20 
65 WHR A:9 
47 SMF 
AB BAD 0 
99 SST uf A:200 
95 RDT 1 A:20 
97 (STL A:20 
STRING 
AQ MVS A:10, B:10 1 ALL MEM 17 
Al CPS A:10, B:10 
A2 HSH A:10, B:6 1 B:BL 
Notes: 
1) BCT - OF may assist in changing the base/limit if 
signals can added between OF and XM 
notifying OF when is OK to change the 


base/limit table. 
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6.2.1.13 INSTRUCTION DEPENDENT HANDLING (Continued) 
2) NTR - OF will pass 2*AFBF (if AFBF=0 then 0) to XM on 


LENSYL. OF will pass content of TOS right 
justified on CSYL to XM. OF will pre-read IX3 
as A-operand for XM. 3) EXT - = OF will 
pre-read IX3 as A-operand for XM. 


4) VEN - OF will pre-read environment field (starting at 
B-address for 20 digits) for XM. OF will pass 
content of TOS right justified on CSYL to XM. 
OF will pass 2*AFBF (if AFBF=0 then 0) on 


LENSYL to XM, OF will pass IxX3 (BI 0 §S 
OAAAAAA) in SPECSYL to XM. OF will send out 
new pe if environment no=0 ('local' VEN) else 


OF will wait for a pipe flush from XM. 


OF will wait for an environment change type 
flush from XM. 


5) HCL 


6) RET - OF will check stack frame indicator. If RET is 
of the type local 'VEX' then OF will send out 
new pe else OF will wait for a pipe flush from 
XM. OF will read up the mobile index registers 
if it is a Hyper or Hardware return. Special 
protocol must be followed when it is a Hyper or 
Hardware return by OF and XM. OF will pass 
stack frame indicator left justified on ASYL. 
OF will pass IX3 on BSYL to XM. 


7) BRE - OF may assist in changing base/limit tables if 
signals can be added between OF and XM 
notifying OF when it is OK to change the 
base/limit tables. 


INT - = OF will wait for a pipe flush from XM. 

8) BRV - OF will wait for a pipe flush from XM. OF will 
read up the mobile index registers. Special 
protocol must be followed by both OF and XM. OF 
will pass IX1 on ASYL to XM, 
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6.2.1.13 INSTRUCTION DEPENDENT HANDLING (Continued) 
9) MVD - OF will pass length of MVD on FBUS1 to XM. OF 


will check for limit error before prereading 
Asyl for 10 digits. 


10) MVL - OF will pre-read ALEN mod 10 digits from 
A-address and B-address for XM. Only ALEN is 
sent. 11) MVW,MVC - = OF will pass 4*AFBF (if 


AFBF=0 then 40000) on FBUS1 to XM. 


12) TRN - OF will pass CC*AFBF on FBUS1 to XM. If AFBF=0 
and UN then length = 10000. If AFBF=0 and UA 
then length = 20000. 


13) SLT - OF will pre-read list descriptor for XM. 

14) SLB - OF will pre-read table descriptor for XM. 

15) SRD - OF will pass AFBF as ASYL for XM. 

16) ATE - OF will wait for XM to flush. 

17) MVS - OF must lock all memory since MVS can _ be 


writing anywhere. 


18) ALEN of FBUS2 will not have the appropriate length for 
these types of ops. 


19) LIX - If IXl or IX2 or IX3 is loaded, a corresponding 
write lock will be posted. 


20) SIX - If IX1l or IX2 or IX3 is stored, a preread and a 
write lock will be issued. E.g. SIX of IX1 will 
have 8:8 as preread and write lock. 


21) MPY - When the CLEN is 400 digits, a value of zero 
will be sent. 
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62252 GENERAL FETCH ALGORITHM 


When the OF module is ready for the next opcode, it performs a 
GOTO16K OPLIT branch. If the microcode entry address provided 
by the opcode lookup structure is ready, the corresponding 
microword will be loaded onto the CREG. At this point, the OF 
knows the type of opcode it is handling and the number of 
syllable or field length exceptions. The OF module always 
resolve field length exceptions before sullable exceptions. 
When all the excpetions are resolved, appropriate actions 
required by the opcode will be performed. 


OF will always perform a code check for the currect opcode to 
ensure its code integrity. The length of the code check 
depends on the type of opcode it is handling. Also, prereads 
will be sent out if necessary. Finally, the OF will check to 
see if any error of exception has occurred when the opcode is 
being resolved. This whole process can take as little as 4 
clocks. Any action that may result in an ‘infinite’ loop 
requires the checking of TIMEOUT condition. Every attempt is 
make to report the original error if it is possible. In most 
cases, OF will resolve exceptions in order of AF, BF, ASYL, 
BSYL and CSYL. However, in some cases, OF will resolve BSYL in 
parallel with ASYL. 
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6.3 BRANCH PREDICTION/PIPE CLEAR 
6.3.1 BRANCH PREDICTION 


In the P5 Fetch, branch prediction is done primarily by the IF 
module. As the IF parses a branch instruction, its OPCLASS 
test determines whether the branch should be taken or not, and 
if taken, whether it is a hard branch (i.e., BUN) or predicted 
taken branch based on the biased opcode. 


On a hard branch, after the IF Formatter has parsed the branch 
address, it sends a NEWPC command to the IF Reader--unless the 
branch address was indexed or indirect, in which case IF halts 
after the instruction has been parsed and waits. The OF 
module will resolve the branch address and issue a NEWPC to 
IF, 


On a predicted branch, the IF Formatter will send a NEWPC to 
the Reader after the branch address has been parsed (if it is 
not indexed or indirect, in which case once again OF gets that 
task) but instructs the Reader not to wait on clearing out the 
Read Queue and trashing old read data until after the IF 
Formatter has completed parsing the Not Taken op (indicated by 
the DONE signal to the Reader). This NT op will be placed in 
the NT entry of the Instruction Queue along with the address 
of the following instruction (NIA), to be held until the XM 
determines the correctness of the prediction. 


It should be stated that XM will examine the condition or 
overflow toggles to determine if any branch was incorrectly 
predicted. If any branch instruction has been incorrectly 
predicted then XM will redirect the code stream by performing 
a pipe clear.The XM is required to send a BRANCH OK signal 
after determining a predicted branch taken was predicted 
correctly. The BRANCH OK signal will notify the IF that it 
can clear its NT entry in the IQ. 
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6.3.2 PIPE CLEAR 


Pipe clear in P5 is achieved by a combination of 3 wires: 
SYS FLUSH, FETCH FLUSH and IF _ FLUSH, and 8 dedicated NEWPC 
commands (only 5 of the 8 reserved commands are used at this 
point) on the ADDRBUS. 


There are seven kinds of NEWPC operations: 


e) 


The IF Formatter parses a branch instruction and 
determines it will be taken. The Reader is informed of 
this via a NEWPC on internal data lines. (This particular 
pipe clear is internal to IF and will not require the 
service of the dedicated wires). 


The OF resolves a branch address that the IF wanted to 
take, and wishes to pass this address to the IF. This is 
accomplished by OF sending out the branch address on _ the 
ADDRBUS with NEWPC command (IX/IA Done) on the ADDRBUS 
command. 


The OF discovers a case of code modification, and wishes 
to redirect IF to refetch the offending instruction and 
reparse it. This is accomplished by OF sending the address 
of the current instruction on the ADDRBUS with NEWPC(BURP) 
on the ADDRBUS command and activation the IF_FLUSH signal. 


The OF discovers a full Lock table, issues code checks to 
release enough entries to finish posting the write lock 
for the current instruction, then wishes to redirect IF to 
refetch the next instruction. This is accomplished by OF 
sending the address of the next instruction on the ADDRBUS 
and NEWPC(BURP) on the ADDRBUS command and activation of 
the IF_FLUSH signal. 


The XM determines that a branch was predicted NOT TAKEN 
incorrectly, and sends the address of the correct code on 
the ADDRBUS and NEWPC(BAD BRANCH NOT TAKEN) on ADDRBUS 
command to IF, OF and MCACM , along with the activation of 
the FETCH FLUSH signal. As part of effects of the 
NEWPC(BAD BRANCH NOT TAKEN), the MCACM will stop returning 
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any outstanding reads 1 clocks after the arrival of the 
NEWPC command. This is equivalent to the B4900's pipe 
clear, with the exception that OF's index cache will not 
be trashed. 


The XM determines that a branch was predicted TAKEN 
incorrectly, and sends the address of the correct code on 
the ADDRBUS and NEWPC(BAD BRANCH TAKEN) on ADDRBUS command 
to IF, OF and MCACM , along with the activation of the 
FETCH FLUSH signal. As part of effects of the 
NEWPC(BAD BRANCH TAKEN), the MCACM will stop returning any 
outstanding reads 1 clocks after the arrival of the MNEWPC 
command. This is also equivalent to a pipe clear, except 
in this case the OF does not trash its index cache and the 
IF FBUS Control immediately starts sending the NT 
instruction in the IQ to OF and XM while the Formatter 
issues an internal NEWPC to the NIA address’ in the 
Instruction Queve's NT entry. This gets the machine 
executing sooner after a misprediction. 


The XM executes an environment change instruction and 
sends the address of the new code stream on ADDRBUS 
together with the NEWPC(ENVIRONMENT_ FLUSH) on the ADDRBUS 
command field to IF, OF and MCACM along with the SYS FLUSH 
line. The activation of SYS_FLUSH will cause IF, OF and 
XM to start over, with the OF trashing any cached index 
registers it may have had.As part of effects of the 
NEWPC(ENVIRONMENT FLUSH), the MCACM will stop returning 
any outstanding reads 1 clocks after the arrival of the 
NEWPC command. 


Note: A NEWPC on the ADDRBUS is defined as a PC on the data 


lines and 1 of the 8 NEWPC command on the associated 
command bus. The length portion of the ADDRBUS is 
ignored. The MCACM treats 4 of the 8 NEWPC commands as 
No-op while the other 4 NEWPC commands will stop the 
MCACM from returning any read requests 1 clock after 
the arrival of the NEWPC command. 
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FREEZE AND STOP LOGIC 


There are several forms of clock-stop in the Fetch modules. 
The clock can be stopped for any of the following reasons: 


ce) Maintenance requests the clocks to stop. 


fe) A "Dead Freeze" condition has occurred. 


LIVE FREEZE 

A "Live Freeze" occurs when execution must be temporarily 
stopped due to the non-availability of a required resource. 
When that resource becomes available, execution resumes. 


The following occurances cause a Live Freeze in that section 
of IF: 


fe) The Reader freezes if: 
1. ait tries to access the ADDRBUS (XADRBUSSP) and cannot 
due to priority restrictions or memory request queue 


full conditions. 


2. the Read Queue contains no more room for further 
requested data. 


ro) The Formatter freezes if: 
1. RREGL does not contain valid data. 
2. it tries to pop RREG1 and no data is available. 
3. IFFRZ is on. 


4. there is an IX or IA branch address to be resolved by 
OF. 


5. OFREQVLD and OFREQ are active. 
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6. waiting for a BRH_OK (EBRANCHOKSSP), so it can _ store 
the NTI. 
ce) The FBUS Controller freezes if: 
1. no valid data on SBUS (write enable high). 
2. OF is using the FBUS1 (FBUSISSSP) (OFREQ FOSBUSSREQP 
is active) and FBUSIREG is valid. 
3. the OF FETCH PAGE QUEUE is full. 
4. the XM Fetch Queue pages are full. 
The following occurances cause a Live Freeze in OF: 
fe) lock unit or ADDRBUS (XADRBUSSP) request when previous 
ADDRBUS (XADRBUSSP) request has not been serviced because 
of input queue full condition in MCACM or ADDRBUS 
(XADRBUSSP) was busy. 
ro) needed read data is not in the RBUS Queue. 
6.4.2 DEAD FREEZE 


A "Dead Freeze" occurs when some fatal error has occurred from 
which recovery is impossible, and it is desireable to stop as 
quickly as possible to aid in debugging the problem. 


The 


1. 


pan 


a 


6. 


following occurances cause a Dead Freeze in READER module: 
Parity error on the Address bus detected by the Reader. 
Parity error on the Internal S bus. 

Fault (counter does not count) on the Address counter. 
Error on the memory bus priority logic. 

Parity on the Address Counter control. 


Error on the INCrementer logic. 
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7. Parity error on the PC. 
8. Reader queue parity error. 
9. Read Data Bus parity error. 
10. Read or Write pointer parity error. 
ll. Parity error between RQ to RREG1. 
12. Error on the rotater. 
13. Parity on the PCQ. 
14. Parity on IQ. 
15. Parity difference from S bus to FREGI. 
16. Parity on FBUS CONTROL. 
17. Parity on the Formatter Controller Stored Logic. 
The following occurances cause a Dead Freeze in IF: 
fe) Parity error in Tester RAM. 
fe) Hardware fault detected. 
The following occurances cause a Dead Freeze in OF: 
fo) Control Store parity error. 
fe) Hardware fault detected, 
Once set, a Dead Freeze condition will remain until cleared by 
Maintenance. The rest of the processor will be stopped within 
3 clocks of a Fetch module stopping. 
6.4.3 SELF STOP 


Fetch Module can only be stopped via System Stop (3. clocks 
after trigger event). 
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7 TIMING 


7.1 INTERFACES 
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FIGURE 7-1 FBUS TIMING EXAMPLE 
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FIGURE 7-2 NORMAL INSTRUCTION TIMING 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


+ 
UNISYS CORPORATION | $oa----------------------- + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY $----~--------------------- 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION 
Tita2 ALIT INSTRUCTION CYCLE 


CLOCK 
FMTFROZEN 
ZOPTEST 
ADDTEST 
FIWAIT 
ANYBRANCH 


NIAPOP 
NTIFULL 
IFFREEZE 
NIACYCLE 
NTICYCLE 
DUALPT 
LOADNIA 
FITOONE 
LOADSYL 
PCQWEL 


PCQENL 


PCWADDR 


PCRADDOR 


Net é. hg Ree: 


fu 


= ia ood = TOWENL 
‘ a" ‘ TQENL 


IQWADDR 


ITQRADOR 


Scale Divisions 120.8 


FIGURE 7-3 LITERAL INSTRUCTION TIMING 
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FIGURE 7-4 INDEX OR INDIRECT ADDRESSING INSTRUCTION TIMING 
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FIGURE 7-5 HALT NEXT INSTRUCTION TIMING 
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FIGURE 7-6 UNCONDITIONAL BRANCH INSTRUCTION TIMING 
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7.2.6 PREDICTED NOT TAKEN INSTRUCTION CYCLE 
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FIGURE 7-7 PREDICTED NOT TAKEN BRANCH INSTRUCTION TIMING 
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FiGURE 7-8 PREDICTED TAKEN BRANCH INSTRUCTION TIMING 
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FIGURE 7-9 SECOND PREDICTED TAKEN INSTRUCTION TIMING 
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752.10 BAD BRANCH TAKEN INSTRUCTION CYCLE 
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FIGURE 7-11 BAD BRANCH TAKEN INSTRUCTION TIMING 
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762.12 SYSTEM FLUSH INSTRUCTION CYCLE 
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FIGURE 7-13 SYSTEM FLUSH TIMING 
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8 ERROR DETECTION AND HANDLING 
8.1 DETAILED DESCRIPTION OF ERROR DETECTION METHODS 


The following PRELIMENARY error detection schemes used in P5 
Fetch are based on the assumption that only single stuck-at 
fault model will be considered. (NOTE: logic that are not 
covered by any fault detection can be explained by the fact 
that it will cause too much hardware to achieve the coverage 
or detailed design implemention has not been started. NO 
FINAL decision has been made on any of the not covered logic). 


8.1.1 IF MODULE 


Sly Led. IF READER SECTION 


ADDRESS COUNTER 


This counter is organized as 7 two-to-one multiplexed 
counters. One data input is loaded from the Address Bus and 
the other is from the Syllable bus. Since the lowest digit 
becomes zero when it requests memory, the parity will be 
different from its original parity. There are two types of 
parity that will be multiplexed into this Address Counter, 
then checked one clock later. Parity prediction and undigit 
check will be used. 


COMMAND/TAG DECODER 

This logic has only parity check and generation while 
requesting memory. 

READ/WRITE POINTERS FOR THE READER QUEUE 

This 4 bit binary up/down counter is actually a 6 by 1 
multiplexor feeding the data to flip flops. Parity prediction 
method will be used. 
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8.1.1.1 IF READER SECTION (Continued) 


QUEUE WRITE PENDING CHECK LOGIC 


This logic is organized as 4 sets of 2 bit up/down counters. 
Parity prediction method will be used. If any cell in the 
Reader Queue shows an parity error, the associated bank will 
be disabled for further use. When the operator clears the 
system, the Maintenance should preset the error bit until the 
problem is solved. 


QUEUE DATA VALIDITY CHECK LOGIC 


This logic is organized as 16 bit flip flops. Parity 
prediction method will be used. 


ADDRESS DECODER 


This is a 4 to 16 line decoder. Since only one out of 16 
outputs is selected to low, the overall parity should always 
be odd parity. This parity will be inverted to even parity. 
This method does not need any comparison circuit. 


NEXT BANK SELECTION LOGIC 

This logic is organized as one 4 bit flip flops and two 2 bit 
flip flops. Parity prediction method will be used. 

READER QUEUE RAM 

Parity checking logic when loading and reading will be used 
along with a parity bit in the RAM. Since 40 data bits, 5 


bits of error are stored in the RAM, storing a parity bit does 
not cost extra RAM. 
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RREG1 /RREG2 


Both registers are orgainized as 42 bit flip flops, forty bits 
of data, 1 data valid bit and a parity bit. Parity prediction 
method will be used. 


8.1.1.2 IF FORMATTER SECTION 


PROGRAM COUNTER 

Parity prediction method will be used for this 7 digit 
counter. 

PC INCREMENTER 


Duplication method will be used for this 4 bit decimal adder. 


ROTATOR 


Parity prediction and checking method will be used. 


FORMATTER CONTROL STORE RAM 

When bit patterns are loaded parity bits are loaded together. 
When they are read, parity will be checked. 

FORMATTER CONTROL LOGIC 


Parity prediction method will be used. 


8.1.15. 3 FBUS MUX 


The F-bus multiplexor array will check incoming parity from 
the S-bus, IQ, and the PC Q, Error Q. The output of the array 
will be protected by four parity bits across the X digit, FE 
digits, OPAFBF field and the 40 bit data field. 
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8.1.2.1 


ee ee nn ee 


FBUS CONTROL ° 


The F-bus control array fault detection is to be determined. 


OF MODULE 
OF DATA SECTION 


Fault detection will be discussed in the order of data flow in 
the OF section. Starting with the A-SOURCE in OF, scrathpad 
which is implemented in MCA array containing the AMUX, BMUX. 
and CMUX will be protected by word parity. RBUSQ and FETCHQ 
which is in one MCA array and the AUREG implemented in another 
MCA array will also be protected by word parity. The 
comparator will be implemented with a self checking algorithm. 
For fan-out reasons, there will be 2 copies of AMUX output, 
one copy driving one BCD adder, FBUS interface, comparator, 
ADDR bus interface and PMUX, the second copy will drive the 
other BCD adder, the soft and hard PTEST logic in the control 
card. Word parity check will be performed in the PMUX and the 
hard PTEST array. 


Continuing with the B-SOURCE in OF section, word parity is 
chosen as the protection mechanism for the following sources: 
LITFILE, ALEN REG (ALEN register obtained by capturing 
ALEN-SYL from FBUS2) and OPLEN unit outputs. BMUX output is 
used to drive the 2 BCD adder. Word parity check is performed 
in the hard PTEST array on the AMUX output. To aid in covering 
the CMUX, the BMUX output in the scrathpad array will be 
generating digit parity on each digit of the BMUX output. 


There are only 2 processing elements in P5 OF: BCD adder and 
the PMUX. Duplicate and comparison is chosen for the BCD 
adder, output from the 2 BCD adder arrays will be fed into the 
AUREG array where bit by bit exclusive or on the 2 copies will 
be performed. The AUREG array also will generate word parity 
on the BCD adder output for later uses. Parity prediction on 
output on PMUX array is chosen as fault coverage scheme for 
the PMUX unit. Word parity will be computed on the output of 
PMUX to be checked with the predicted parity generated by some 
other logic in the PMUX array. To aid in covering the CMUX, 
the PMUX array will be generating digit parity on each digit 
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of the PMUX output. (A comparator may be added later 
will probably not be covered by any fault detection 
because it will only be used in function test). 


The only local storage element in the OF is the scra 
and the only data path leading into the scratchpad is 
the CMUX (which selects either PMUX or BMUX output in 


tchpad, 
through 
to the 


scratchpad). The CMUX implemented as digit slice will be 


protected by digit parity prediction scheme, the 
generated from the CMUX will be checked against the pr 
parity output generated in parallel. The select lines t 
is generated by decoder logic base on the C-SOURCE f 
the microword. The C-SOURCE decoder outputs will be 
against the predicted parity output based on the C 
field. Finally, word parity on predicted CMUX output w 
generated from digit parity from PMUX and BMUX in para 
be stored inside the scratchpad parity bit. 


OF will perform word parity checks on data coming from 
FBUS2 and RBUS. Parity check will also be performed 
the FPADDR, FADDR, TAGS and various command fields. Log 
yet covered by any fault detection scheme are: EXT- 
decode logic, RBUSQ read/write logic, input to OPLEN 
FETCHQ read/write logic and various wires between IF, 
XM. It is expected that the miscellaneous’ wires 
modules will be covered by some kind of parity. 
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8.1.2.2 OF CONTROL SECTION 


The microword in the control store RAM of OF will have even 
parity, the parity will be checked at the output of the CREG 
(control register). In this manner, the control store RAM, 
wires connecting the RAM to the CREG and the CREG itself will 
be checked. It should be noted here that the CREG will be the 
same design as in the P5 XM section, which will be a 27 bit 
slice of the CREG and with 2 outputs of each microword bit. 
Parity on sub-fields of the CREG will have their own parity 
generated by the CREG to be checked at the receiving end. 
Parity check will be performed on 1 copy of the output of the 
CREG, Logic not covered by any fault detection at this point 
includes the second copy of the CREG output and the wires 
connecting the processing elements to the CREG. 


The OF's micro-sequencer will be implemented in 2 MCA options 
(also shared with P5 XM section), first option providing 4 
copies of first 12 bits, the second option providing 8 copies 
of the low 2 bits of the microword address. Duplicate and 
comparison method is chosen to protect the sequencer because 
for fan-out reasons, the OF sequencer will require more than 1 
copy of each of the 2 sequencer options, offseting the extra 
logic required by duplicate and comparison method. The exact 
alogrithm is as follows: one copy of each microword address 
will be connected in a round robin manner to the next array 
where a bit by bit exclusive or function will be performed. 
Logic not covered by fault detection in this path includes the 
3 copies of the first 12 bit microword address from the first 
sequencer option and the 7 copies of the low 2 bit of the 
second sequencer option. 


Also included in the control section is the PTEST circuitry. 
PTEST in the OF will be divided into 2 types: soft and hard 
PTEST. Soft PTEST will be implemented in RAM and parity is 
chosen as the protection scheme. Hard PTEST will be 
implemented with MCA array which will contain a 41-bit 
register to capture data from the AMUX and perform parity 
check on the A-DATA. Duplication and comparison is being used 
to cover the hard PTEST. Logic not covered in this path 
includes PTREG (PTEST register), hard PTEST logic, OPCODE 
lookup structure and the INT-COMMAND decode logic. 
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8.1.2.3 


OF LOCK UNIT 


As discussed before, there are three distinct array designs in 
the lock unit. The fault detection coverage on these arrays 
vary and different methods are used to achieve this coverage 
as discribed below. 


The BCD adder will be covered by duplication and comparison 
(duplication and comparision will be achieved by the AUREG 
option in the OF data section). Since a single bit fault can 
cause multi bit errors in the adder logic, parity generation 
can not be used to detect errors, rather every output needs to 
be compared against the duplicated logic and any discrepancies 
will be reported as an error.The cost of coverage in this case 
is about one extra gate array location on the board. 


The LOKCMP which consists of the comparator and the begin and 
end tables is used eight times as discussed before. Two 
methods are used to detect faults on this array. The begin and 
end tables which consist of about 1/3 of the logic are mainly 
registers and are covered by parity. The rest of this logic 
is mainly devoted to the comparators and about 1/2 of the 
gates on this logic are covered by parity. In addition, the 
comparators are checked as a whole for errors which activate 
both outputs. This checking increases the fault detection in 
some cases. 


Finally, the LOKCTL array which is more important in terms of 
fault detection, is mainly covered by parity, since most of 
this array consists of registers. The rest of this array are 
not covered and they are basically buffers and combinatorial 
logic used along with registers for counters. 


The command lines will be checked by parity in the control 
array. The two begin and end address inputs to the lock unit 
will also be checked for single bit errors by parity. 
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8.1.2.4 OPLEN SECTION 
FLUT 
The Fetch Look-up Table will be comprised of 256x4 rams, fault 
detection will be parity across the output of the table. This 
parity will be checked in the Oplen input array and again in 
the Oplen output array. 
CF CALCULATOR 
The CF calculator will generate the CF field by either adding, 
subtracting, or passing the AF and BF fields. The duplication 
and comparison method of fault detection will be implemented. 
LITERAL GENERATOR 
The Literal Generator will be protected by duplication. 
A LENGTH CALCULATOR 
The A length calculator consists of 4kx1l rams containing a 
look-up table, this output of the rams will be protected by 
parity. The address input to the rams will not be protected do 
to need for the use of all 12 address lines. No larger rams 
are available for input parity protection. 


B LENGTH CALCULATOR 


The B length calculator is identical to the A length 
calculator. 


C LENGTH CALCULATOR 

The C length calculator is identical to the A length 
calculator. 

NUMBER EXTENDED SYLLABLES 

The number of extended syllables flag will be generated by 
gating the Ae, Be, and Ce to produce an encoded two bit field. 
This will be protected by duplication. 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


Poin Sae ee oo 
| 1993 5212 
UNISYS CORPORATION fone eee nee eee + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY +------------------ ~~ + + - - - 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 


PAGE 173 


INSTRUCTION RELATED ERRORS 


Certain instruction related errors, e.g. invalid AF, undigits 
in addresses etc., will be detected by fetch. When such errors 
occur, fetch will attempt to notify XM through various means. 
Since fetch only parses instructions and resolves addresses, 
it will only be responsible for generic errors. For example, 
fetch will not flag an invalid instruction error even if the 
three address controllers in MVL instruction are not the same; 
Cc will always be used to calculate the length. Another 
example will be a value of Al in the AF of a VEN instruction; 
while only Bl, B2 and B3 are valid AF values, fetch will not 
flag an invalid instruction error. This implies that XM will 
need to detect non-generic errors related to the instructions. 


The following errors will be detected by fetch : 


Type of Error AEX value XM notified 
through 
Invalid Arithmetic 11 modified 
opcode (1A) 
due to overflow or underflow during index register add 
Undigits in index register 12 modified 
opcode (1A) 
due to undigits detected in index register 
Invalid base indicant 3 modified 
opcode (1A) 
due to invalid base indicant in index register (8-F) 
Instr fetch B/L error 21. modified 
opcode (1A) 
due to encoded result (SS digits) from IF 
Addr resolutiion B/L error 22 modified 
opcode (1A) 


due to address error tag returned from MCACM during INFL or 
IA 
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8.2 INSTRUCTION RELATED ERRORS (Continued) 
Operand Read B/L error 24 modified 
opcode (1A) 


due to base/limit error returned for operand read (e.g. TOS, 
branch address, environment number, etc.) 


Instr fetch address undigit 31 modified 
opcode (1A) 
due to encoded result (SS digits) from IF 
Addr resolution address undigit 32 modified 
opcode (1A) 


due to undigit in offset during index resolution 


Operand Read undigit error 34 modified 
opcode (1A) 
due to undigit error returned for operand read (e.g. TOS, 
branch, address, environment number, etc.) 


Branch addr resolution addr undigit 42 V digit in 
syllable 
due to various errors detected during branch address 
resolution 


Invalid address controller 03 modified 
opcode (1E) 
not always detected by OF, XM is mainly responsible for this 
error 


Invalid AF or BF 20 modified 
opcode (1E) 
due to invalid field length on AF or BF, ALIT after infl or 
literal on BF 


Literal not allowed 21 modified 
opcode (1E) 
due to literal specification in certain opcodes 
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8.2 INSTRUCTION RELATED ERRORS (Continued) 
Invalid literal 22 modified 
opcode (1E) 
due to invalid literal 
Invalid INFL 23 modified 


opcode (1E) 
due to invalid infl 


In addition to the above, some invalid AF, BF variant errors 
will be detected by fetch. This is because fetch in the 
process of performing certain functions required by the 
instruction must determine the validity of the variants. As 
the OF microcode progresses, more information will be 
provided. 


HARDWARE RELATED ERRORS 


To be specified. 
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9 SELF CHECKING 
9.1 OF MODULE SELF CHECKING OPERATIONS 


The OF module has the ability to initiate various self 
checking operations to determine the status of the fault 
detection circuitry and to provide better testability on the 
module. During self check mode, errors are forced in various 
parts of the system to activate all the error indicators. If 
an error indicator does not get set when error is forced, a 
dead freeze condition will be reported. This protects all of 
the error indicators against stuck at faults. Current 
implementation, required the OF and XM to be in syne during 
self check mode. When a self check opcode is detected, OF will 
wait for XMEVENT to begin self check. When it is done, OF will 
signal XM via the OFEVENT. XM must not flush while the OF is 
in self test mode as errors may occur. 


To allow external interface signals to be simulated for more 
thorough testing, the OF allows write back on Fetch and RBUS 
queues. Due to the implementation restriction, FBUS2 write 
back is not provided. OF module can also initiate system or 
fetch flushes via an internal command. This allows testing of 
flush handling logic and routines. To obtain a better test 
coverage on the lock unit, a command is implemented to 
simulate an opcomp from the XM. Locks can be posted and popped 
without external intervention. 
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10 SYSTEM MAINTENANCE INTERFACE 
10.1 MAINTENANCE FEATURES 
10.1.1 SHIFT CHAINS 
10.1.1.1 INSTRUCTION FETCH DATA 
CHAIN FI; % 567 BIT CHAIN LENGTH 
%* BIT LENGTH IS 567 
% 
% OPTION WIDTH LOCATION SDI SDO SDI-NET 
% REG12 51 P2K6 BO9 D14 ASHIFTINFO1P 
% ADRCTR 19 M8K6 P12 B14 SDATM8K6 
% FBMUX 49 M8NO0 PO2 H02 SDATM8NO 
% FBMUX 49 F6NO P02 HO02 SDATF6NO 
% FBCTRL 38 D2NO0 RO8 N15 SDATD2NO 
% REG12 51 F6K6 BOO D14 SDATF6K6 
% ROCNTL2 64 F612 C15 G02 SDOR1VLD 
% FMTCTA2 41 F6F8 D1i5 F115 ROTSELH-2 SDATF6F8 
% FMTCTB2 46 F6D4 P10 P14 SDATF6D4 
% RQCNTL2 64 I0I2 C15 G02 MCPH 
% ADRCTR 19 M812 P12 B14 SDATM8I2 
% FMTCTB2 46 M8F8 P10 P14 SDATM8F8 
% PC 30 M8D4 Al2 G14 SDATM8D4 
% CLKMNT R6F8 RO8 L13 SDATR6F8 
% XISHIFTOUTSP 
% PC ARRAY 
ERRORPC 1; % PC error 
FAULTPC 1; % PC predicted parity 
PC27.4 24; %$ PC register 
PC3.0 4; 
% 30 BITS 


is) 


MCP2 1; 
OPTEST2 1; 


6 FORMATTER CNTLB (SLAVE) 
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PCCTRL2 1; % Pe ctrl 
CHECKER2 4; % Checker check 
RQNEWPCH2 1; % RQ newpc NTI cycle 
FMTFAULT2 i % Formatter fault 
NTINOTAVL2 1; % NII not available 
FMTFRZ2 1; % Formatter B frozen 
PCSBUSEQ2 1; % PC Sbus equal 
IQWADR.A 23 % Write address 
SYLCOUNT2 2° % Syllable count 
PTON2 1; % Predicted taken on 
DUALPT2 ie % dual pred branch f/f 
NIACYCLE2 1s % NIA cycle (load niapc) 
NTICYCLE2 1; % NTI cycle 
DUCQDLY2 Les % delayed 
FMTSEQ2 i e % formatter sequencer 
BRANCHOP2 2 % branch op type(loadsyl pc) 
% 3 for unconditional 
% 2 for Pred. Taken 
% 1 for Pred Not Taken 
% 0 for no branch 
HLTNXT2 1; % halt next 
INVOP2 1; % invalid OP 
PCINCR2 /2 1; % PC increment for OP 
PCINCR2/1 1; % PC increment for OP 
PCINCR2/0 1; % PC increment for OP 
DISAFBF2 1; % Blank AFBF 
EXTEND 1; % extend address test 
IX 1; % index test 
IA 1; % indirect address test 
EXCEPTION 1; % exception test 
ADTSTS1/3 1; % addtstl bit 3 (loadreg1) 
ADDTST3 /0 iss % addtst3 bit 0 
CLSTST3.0 4; % OPCLASS test bits 3:0 
ERROR2 2} % error RBUS 
ODDPC2 1; % ODD pc 
NIAVLD2 1; % NIA valid 
% 46 BITS 


%® ADDR COUNTER 


ADRCNTA 
ADRERRA 
ADRLODENA 
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ADDRPRTYA 1; % adrctr parity 
% 19 BITS 


% ROCNTL (MASTER) 


RQRAD2 4; % Read queue read addr 
RQWAD2 4; ® Read queue write addr 
IDEQIF2 1; %$ Rbus tag equal IF 
FLUSHB2 1; % Flush encode bit 
FLUSHC2 1; %® Flush encode bit 
NIAPOP2 1; % Bad branch taken command 
FLUSHA2 1; %® Flush encode bit 
FLUSHSEL2 1; % flush select for Fbctrl 
FLUSHGEN2 1; % flush general " is 
AWQFUL2 1; % AWQUEUE is full 
IFTESTEN2 1 % Enable diagnostic test 
MREG2 20} $ Maintenance register 
% lower 20 bits 

RQFULL2 13 %$ RQ is full 

BANKMSTR Ze 6 mem req bank pointer 
SCOUNT2 2% % mem req pointer 
LSTBNKMSTR 2 %® mem req. last bank pntr. 
MREQFULL2 Ls %$ memory requset counter 
MREQCOUNT2 Ay % Outstanding mem request 
BNKAVLMSTR Sy $ Bank availability reg. 
VALID2 8; %® Ram cell data valid 
RQFAULT2 1; % Read Queue fault 
% 64 BITS 


%® FORMATTER CNTLB (MASTER) 


MCP1 1; % Mcp 

OPTEST1 1; % Optest 

PCCTRL1 1; 6 Po ctrl 

CHECKER1 4; % checker check 
RQNEWPCH1 1; ® RQ newpc NTI cycle 
FMTFAULT1 1; % Fomatter fault 
NTINOTAVL1 ls % NTI not available 
FMTFRZ1 1; % Formatter B frozen 
PCSBUSEQIL 1; % PC Sbus equal 
IQWADR.B 2; % Write address 
SYLCOUNT1 ae % Syllable count 
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PTONL 1: % Predicted taken on 
DUALPT1 1; % dual pred branch f/f 
NIACYCLE1 1; % NIA cycle 
NTICYCLE1 1; % NTI cycle 
DUCQDLY1 ye % delayed 
FMTSEQ1 as %$ formatter sequencer 
BRANCHOP1 23 % branch op type 
%$ 3 for unconditional 
%® 2 for Pred. Taken 
% 1 for Pred Not Taken 
% 0 for no branch 
HLTNXT1 1; % halt next 
INVOPL ie % invalid OP 
PCINCR1/2 1; % PC increment for OP 
PCINCR1/1 1; % PC increment for OP 
PCINCR1/0 1; % PC increment for OP 
DISAFBF1 1; % Blank AFBF 
EXTENDM 1; 6 extend address test 
IXM 1; % index test 
IAM 1; % indirect address test 
EXCEPTIONM Ls % exception test 
ADTSTM1/3 1; % addtstl bit 3 (loadregl) 
ADDTST1/0 1; % addtstl bit 0 
SYLTST/3 1; % syltst bit 3 
SYLTST/2 1; %$ syltst bit 2 
SYLTST/0 1; % syltst bit 0 
ADDTST1 /2 1; % addtstl bit 2 
ERROR1 2; % error RBUS 
ODDPC1 Ls % ODD pc 
NIAVLD1 1; % NIA valid 
% 46 BITS 
% FORMATTER CNTLA 
ROTSEL 3; %® Rotator selector 
FIOP 8; 6 OP register 
OPPARBIT i $ OP parity bit 
FMTAFAULT 1; 6 FMTCTA fault 
ALITF 1; % Literal case on adddress 
ALITX Ls ® A literal flip flop 
MOD8 1; % MOD 8 selection case 
LITENF 1; % AF literal allowed 
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IFTEST 1: % IF test, enables POP/SHOVE 

FLIPTST 1; % Flip from FBCTRL 

SI 1; ® Single instruct flag 

FIWAIT 1; % FIWAIT flag, zero addr 

NODFRZ 1; % No deadfreeze, disables 

IFBROKEN1 1; % IF board error 

FCTLERR1 1; % Fbus control error 

FTCHBRKEN1 1; % Fetch broken 

SBUSERR1 1; % SBUS error 

ROTERR1 1; % Rotator error 

FMTCSPERR1 1; 6 Fmt ctrl store prtyerr 

TAGERR1 iby % RBUS tag error 

IFBROKEN2 1; % duplicate 

FCTLERR2 i % duplicate 

FTCHBRKEN2 1; 6 duplicate 

SBUSERR2 Le % duplicate 

ROTERR2 is % duplicate 

FMTCSPERR2 1; % duplicate 

TAGERR2 dis % duplicate 

REG2FAULT 1; %® REG12 #2 error 

IQREAD 1; % IQ read normal 

ADDR1ERR 1; %® ADRCTR #1 error 

ADDR2ERR 1; % ADRCTR #2 error 

PCFAULT 1; %$ PC error 

% 41 BITS 


% ROQCNTL LS 


RQRAD1 4; % Read queue read addr 
RQWAD1 4; % Read queue write addr 
IDEQIF1 iis % Rbus tag equal IF 
FLUSHB1 1; % Flush encode bit 
FLUSHC1 1; % Flush encode bit 
NIAPOP1 1; % Bad branch taken command 
FLUSHA1 1; % duplicate 
FLUSHSEL1 1; % duplicate 
FLUSHGEN1 A ie % duplicate 
AWQFUL1 1; % AWQUEUVE is full 
IFTESTEN1 1; %® Enable diagnostic test 
MREG1 20; % Maintenance register 

% lower 20 bits 
ROQFULL1 5 % RQ is full 
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BANKSLV 2 % mem req bank pointer 

SCOUNT1 23 %® mem req pointer 

LSTBNKSLV 2; %® mem req. last bank pntr. 

MREQFULL1 1; %® memory regquset counter 

MREQCOUNT1 at % Outstanding mem request 

BNKAVLSLV 8; %® Bank availability reg. 

VALID1 8; % Ram cell data valid 

RQFAULT1 1; % Read Queue fault 

% 64 BITS 

% REG12 ARRAY MS 

REGIVALA 1; % duplicate 

REGFA 1; % Rbus parity error 

REG2FA 1; %® Reg2 parity fault 

REGROFA 1; %® RQ parity fault 

REGRBUSFA 1; % Rbus parity fault 

REGIFA 1; % Regl parity fault 

ERRORF a} %® ERROR FAULT 222222??? check this 

REG2.39 Le % bit 

REG2.38 is ® bit 

REG2.37 1 % bit 

REG2 . 36 A % bit 

REG2.35 1; %® bit 

REG2.34 a % bit 

REG2.33 Ly % bit 

REG2 .32 de % bit 

REG2.31 1; % bit 

REG2.30 L % bit 

REG2.29 i % bit 

REG2.28 Aes % bit 

REG2.27 1; % bits 27:25 of reg2 

REG2 .26 1; 

REG2.25 a 

REG2.24 Ts % bit 

REG2. 23 i % bit 

REG2.22 1; % bit 

REG2.21 1; % bit 

REG2. 20 i %. DLE 

REG1/39.36 4; % bits 39:36 of register 1 

REG1/35.32 4; % bits 35:32 of register 1 

REG1/31.28 4; % bits 31:28 of register 1 

REG1/27.24 4; % bits 27:24 of register 1 
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REG1/23.20 4; % bits 23:20 of register 1 


51 BITS 


FBCTRL ARRAY 


PCOVERFLOW 


above is for FBCTRL2 


NUMSYLLD2 
NTIVLD2 
NTICTRL2 
FREGVLD2 
FLIP2 
EQLFF2 
ADDRCNTR2 
XMPTR2 
OFPTR2 
IFPTR2 
PAGEAVAIL2 
INCIFPTR2 
NUMSYLLD 
NTIVLD 
NTICTRL 
FREGVLD 
FADDR 
FLIP 
EQLFF 
ADDRCNTR 
SYLTAG 
NUMSYL 
XMPTR 
OFPTR 
IFPTR 
PAGEAVAIL 
INCIFPTR 


FLIPMASK 


38 BITS will be 39 


1; 


Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne We Ne Ne Ne Ne Ne Ne Ne Ne Ne NO Ne 


RPRFPNONNNEPNRPRPNRPRPRPRP REE NUNNNE 


1; 


FBUSMUX ARRAY MS 


SPAREC 
FORTY 
FEDIG 


a) 
se Ne Ne 


oe 


BP AP DO dO dO dP dP dO DO dO dP dO dP dP dP dO dO dO dO dO dP dP de de dO de dO de dO 


od dW oO 


Program counter overflow error 


duplicate 

duplicate 

duplicate 

duplicate 

duplicate 

duplicate 

duplicate 

duplicate 

duplicate 

duplicate 

duplicate 

duplicate 

number of syl stag f/f 
NTI QUEUE VALID 

Not Taken Inst CYCLE F/F 
FREG HAS VALID DATA 
Fetch Addr Reg (FADDR) 
flip staging reg 

addr cntr = number syl 
syllable counter 

syl tag, burn clock 
number of syl reg 

AM PAGE POINTER 

OF PAGE POINTER 

IF PAGE POINTER (FPADDR) 
Fetch Page Avail 

Sets on FLIP, inc IFptr 
upon SHOVE 

Sets on first POP 


spare f/f 
prty 'PARIN' & (39:28) 
prty (47:40) F/F 
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XDIG Le ® most sig 8 bit prty(55:48) 

FREGL52 1; % BIT 52 

FREGL5 3 1; % BIT 53 

FREGL54 1; % BIT 54 

FREGL55 iy % BIT 55 

FREGL51.28 24; + BLT S1e28 

SPAREB 8; % spare f/f 

SPAREF 4; % spare f/f 

PRTYERRL 1; % PARITY ERROR F/F 

PARIN 1; % PARITY IN STAGING REG. 

PARALL 1; % OVERALL PARITY F/F 

CHECKR 1; % CHECKER CHECK INPUT F/F 

% 49 BITS 


% FBUSMUX ARRAY LS 


OPAFBF 1; % BITS 23:0 PARITY OF FREG 
OPPAR 1; % 23:16 PRTY FREG 
SPAREE 3 % spare f/f 

FREGL24 1; % BIT 24 

FREGL25 i % BIT 25 

FREGL26 1; % BIT 26 

FREGL27 1; % BIT 27 

FREGL23.0 243 % BIT 23:0 

INVLDOP 8; % INVALID OP REGISTER 
BEXCEPTL 1; % 'B' EXCEPTION F/F 
AEXCEPTL Ls % 'A' EXCEPTION F/F 
ALITL 1; % ALITERAL F/F 
EXCEPTPARL 1; % EXCEPTION PARITY F/F 
SPARED ce % spare f/f 

SPAREA 1? % spare f/f 
% 49 BITS 


% ADDR COUNTER (location M8K6)MS 


ADRCNTMSDB 4; % Fetch address MSD 
ADRDIG96 4; 6 Fetch address digit 96 
ADRCNTB 8; % Fetch address count 
ADRERRB 1; 6 error adrctr 
ADRLODENB 1; % adrctr load enable 
ADDRPRTYB 1; % adrctr parity 

%$ 19 BITS 
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% REGI12 ARRAY LS 

REGI1VAL 1; % REG1 VALID 

REGF 1; % Rbuserr vec fault 

REG2F 1; % Reg2 parity fault 

REGRQF 1; ® RQ parity fault 

REGRBUSF 1; % Rbus parity fault 

REGIF ie %$ Regl parity fault 

SPAREZ 5; % spare f/f 

REG2/19.16 4; 

REG2/15.12 4; 

REG2/11.8 4; 

REG2/7.4 4; % least sig 16 bits REG2 

REG2/3.0 4; % least sig 4 bits REG2 

REG1/19.16 4; % bits 19:16 of register 1 

REG1/15.12 4; % bits 15:12 of register 1 

REG1/11.8 4; % bits 11:8 of register 1 

REG1/7.4 4; % bits 7:4 of register 1 

REG1/3.0 4; % bits 3:0 of register 1 

% 51 BITS 


% Total length 567 bits 
CHNEND; 


REGLIST FI; 


RQCELLVLD 2} 
VALID2; 

VALID1# 

RQRAD 2; 
RQRAD2; 

RORAD1# 

RQWAD 2; 
RQWAD2; 

RQWAD1# 

IFERRVEC 20; 
ADDR2ERR; 
ADDR1ERR; 
FCTLERR2; 
FCTLERR1; 


oe 


oe 


oe 


ae 


CHAIN END 


Read q cell vaild 


Read Q read address 


Read Q write address 


IF ERROR VECTOR 
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ERROR2; 
ERROR1; 
FMTCSPERR2; 
FMTCSPERRI1; 
FMTFAULT2; 
FMTFAULT 1; 
ROTERR2; 
ROTERR1; 
RQOFAULT2 
RQOFAULT 1 
SBUSERR2 
SBUSERR1 
TAGERR2; 
TAGERR1; 
ODDPC2; 
ODDPC1# 
ROFULL 
ROFULL2 ; 
RQOFULL1# 
MEMREQCNT 
SCOUNT2; 
SCOUNT1# 
MREQFULL 
MREQFULL2; 
MREQFULL1# 
OUTMREQCNT 
MREQCOUNT2 ; 
MREQCOUNT1# 
IDEQIF 
IDEQIF2; 
IDEQIF1# 
AWOQFULL 
AWQFUL2; 
AWQFUL1# 
INVOP 
INVOP2; 
INVOP1# 
REGIVALID 
REG1VALA; 
REG1VAL# 
XADRREG 
ADRCNTMSDB; 
ADRDIG96; 


=e Ne Ne Ne 


fod 


oe 


oe 


Read Queue full 


Memory request pointer 


Memory request full 


Outstanding memory request 


ID equal to IF (comm bus) 


AW que full 


Invalid Op 


REG1 valid 


XADRBUS (31:0) register 
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ADRCNTB; 
ADRCNTA# 
ADRLOAD 
ADRLODENB; 
ADRLODENA# 
PCINCR 
PCINCR2/2; 
PCINCR2/1; 
PCINCR2 /0# 
REG1 
REG1/39.36; 
REG1/35.32; 
REG1/31.28; 
REG1/27.24; 
REG1/23.20; 
REG1/19.16; 
REG1/15.12; 
REG1/11.8; 
REG1/7.4; 
REG1/3.0# 
REG2 
REG2.39; 
REG2.38; 
REG2.37; 
REG2.36; 
REG2.35; 
REG2.34; 
REG2.33; 
REG2.32; 
REG2.31; 
REG2. 30; 
REG2.29; 
REG2.28; 
REG2.27; 
REG2.26; 
REG2.25; 
REG2.24; 
REG2.23; 
REG2.22; 
REG2.21; 
REG2.20; 
REG2/19.16; 
REG2/15.12; 


Ce 
| 1993 5212 
Of id Sst cP tn a ii ees ene SS + 
V500 FETCH MODULE 
hie a Sea eek SS Ree See ee Soe Moa Se ee 
ENGINEERING DESIGN SPECIFICATION Rev. B 
2} % ADRCTR loadsyl, 
% loadnia, loadmem 
3; %® PC increment for OP 
10; % REG1 
25} % REG2 
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ee ee nn ieee he heen entonl 


REG2/11.8; 
REG2/7.4; 
REG2/3.0# 
FMTFRZ 23 % Formatter freeze 
FMTFR2Z2; 
FMTFRZ1# 
FMTSEQ 2; % Formatter Sequencer 
FMTSEQ2; 
FMTSEQ1# 
BRANCHOP 2; Branch Op 
F for unconditional 
A for Pred. Taken 
5 for Pred Not Taken 
0 for no branch 
OP syllable test 


BRANCHOP?2; 


BRANCHOP1# 

OPTEST 2; 
OPTEST2; 

OPTEST1# 

PCCTRL 2; % PC control 
PCCTRL2; 

PCCTRL1# 

PC J % Program counter 
PC2) 24% 

PC3 0% 

IQWADR 23 % IQ write address 
IQWADR.B; 

TQWADR.A# 

FBUS 1DATL Ts % FBUS1(52:0) register 
FREGL52; 
FREGL51.28; 
FREGL27; 

FREGL26; 
FREGL25; 
FREGL24; 
FREGL23.0# 

FREGVALID 2; 
FREGVLD2; 

FREGVLD# 

SYLEQL 23 % syllable tag equal 
EQLFF2; 

EQLFF# 

FADRCNTR 2; 
ADDRCNTR2; 
ADDRCNTR# 


dP dP dP dO dP dO 


oe 


FREG valid (OFREQVLD) 


Fetch address counter 


oe 
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me eer et et et ce et eh msm mes meme ee me ee cs er tere ee met fame eee mh pues et ed nr tay tee fey et ehh aS) OD fmm rm me emt ed fet feet eta nn) NS ee ee em ee te 


FADDR 1; % Fetch page entry 


FPADDR 2.3 % IF page, write address 


FLIPPAGE 2 % FLIP 
FLIP2; 

FLIP# 

XMPAGE Ze %$ XM page pointer 
XMPTR2; 

XMPTR# 

OFPAGE 2; % OF page pointer 
OFPTR2; 

OFPTR# 

PAGEAVAL 23 % Fetch page available 
PAGEAVAIL2; 
PAGEAVAIL# 

INCIFPAGE 2; 
INCIFPTR2; 
INCIFPTR# 

NTINAVAL 2; 
NTINOTAVL2; 
NTINOTAVL1# 

NIAPOP 23 % NIAPOP command 
NIAPOP2; 

NIAPOP1# 

NIAVALID 2} % NIA Valid 
NIAVLD2; 

NIAVLD1# 

NTIVALID 2; 
NTIVLD2; 

NTIVLD# 

NTIPOP 23 
NTICTRL2; 

NTICTRL# 

NIACYCLE 23 
NIACYCLE2; 
NIACYCLE1# 

NTICYCLE 2% 
NTICYCLE2; 
NTICYCLE1# 

SYLCOUNT 2; 
SYLCOUNT2 ; 


oe 


Increment IF page pointer 


oe 


NTI not available 


NTI valid 


oe 


oe 


NTI POP cycle (B B TAKEN) 


oe 


NIA cycle 


oe 


NTI cycle 


Syllable count 


oe 
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SYLCOUNT 1# 

PTAKEN 2; % Pred. taken on 
PTON2; 

PTON1# 

DUALPT 23 % Dual Pred. Taken 
DUALPT2; 

DUALPT1# 

DUPCQDLY 2; 
DUCQDLY2; 
DUCQDLY1# 

HLTNXT 23 % Halt Next 
HLTNXT2; 

HLTNXT 1 # 

ADDTST3 4; %$ addtst3 register 
PCINCR1/2; 
PCINCR1/1; 
PCINCR1/0; 
EXTENDM# 

ADDTST2 4; 
ADDTST3/0; 

IXM; 
IAM; 
MCP1¥# DUMMY NOT USED 

ADDTST1 4; % Addtst1 LUT 
ADTSTM1/3; 
ADDTST1/2; 
EXCEPTIONM 
ADDTST1/0# 

OPSYLTST 4; % OPsyl LUT 
SYLTST/3; 
SYLTST/2; 

INVOP1; 
SYLTST /0# 

CLSTST 8; 
BRANCHOP2; 
HLTNXT2; 
MCP1; 
PCINCR2/1; 
PCINCR2/0; 
DISAFBF2; 
MCP1; 
CLSTST3.0# 

MCPH 2:3 


Delay 


oe 


HAS BEEN SWAP WITH ADDTST2(3) ON 5/2/86 
addtst2 register 
HAS BEEN SWAP WITH ADDTST3(0) ON 5/2/86 


a dP oe 


me 


CLSTST register LUT 
11,10 


MCP1 S/B LOW !!!ti!tttt 


MCP1 S/B LOW !IIIIII!!! 
20 
mega set lo 


OP dP AP AP AP dP AP dP DO oP 


OWwWPUD~AITIMW 
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ERQWDATA 2% % error queue write data A 
ERRORI; 

ODDPC1# 

ERQWDATB 2; %$ error queue write data B 
ERROR2; 

ODDPC2# 

FLUSH2 oF % Flush encode (upper slice) 
FLUSHC2; 

FLUSHB2; 
FLUSHA2 # 

FLUSH1 3; 
FLUSHC1; 

FLUSHB1; 
FLUSHA1# 

FLUSHSEL 2; 
FLUSHSEL2; 
FLUSHSEL1# 

FLUSHGEN 2; 
FLUSHGEN2; 
FLUSHGEN1# 

% FAULTS 

IFBROKEN 2; % IF board broken 
IFBROKEN2; 

IFBROKEN1# 

FETCHBRKEN 23 % Fetch module broken 
FTCHBRKEN2; 
FTCHBRKEN1# 

CHECKER 2} 
CHECKER2; 
CHECKER1# 

ADRERR 23 % ADRCTR error 
ADRERRB; 

ADRERRA# 

FBMUXERRL 1; % Fbusmux error 
PRTYERRL# 

ADRCTRERR 2; %® ADRCTR error 
ADDR2ERR; 

ADDR1ERR# 

FBCTRLERR 2% % FBCTRL error 
FCTLERR2;} 

FCTLERR1# 


Flush encode (lower slice) 


oo 


de 


Flush selective (IF flush) 


Flush general (SYS flush) 


ae 


Checker check 


oe 
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FMTBERR 
ERROR2; 
ERROR1# 

FMTCSPERR 
FMTCSPERR2; 
FMTCSPERR1# 

FMTBFAULT 
FMTFAULT2; 
FMTFAULT 1 # 

ROTERR 
ROTERR2; 
ROTERR1# 

RQFAULT 
RQFAULT2; 
RQFAULT1# 

SBUSERR 
SBUSERR2; 
SBUSERR1# 

TAGERR 
TAGERR2; 
TAGERR1# 

ODDPC 
ODDPC2; 
ODDPC1# 

FMTAERROR 
FMTAFAULT# 

DISAFBF 
DISAFBF2; 
DISAFBF1# 

MREG 
MREG2; 
MREG1# 

IFTESTEN 
IFTESTEN2; 
IFTESTEN1# 

RQONEWPCH 
RQNEWPCH2; 
RQNEWPCH1# 

PCSBUSEQ 
PCSBUSEQ2; 
PCSBUSEQ1# 

NUMSYLLOD 
NUMSYLLD2 ; 


2; 


oe 


oe 


oe 


oe 


oe 


oe 


oe 


Error FMTCTB (RBUS error) 
Format ctrl store prty err 
FMTCTB fault 

Rotator error 

ROCTRL fault 

SBUS error 

Tag error 

Odd pe error 


FMT A FAULT 


Disable AFBF 
Maintenance register 
Diagnostic test enable 
RQ Newpc 

PC Sbus equal 


% Number syllable tag load 
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NUMSYLLD# 

FBSPARE 6; % Spare bits 
SPAREC; 

SPAREB; 
SPAREF; 
SPAREA; 
SPAREE; 
SPARED# 

REGF12 2 
REGFA; 

REGF# 

REG2VLD 2; % REG 2 F 
REG2FA+; 

REG2F# 

REGRQF12 a % REG RQ 
REGRQFA; 

REGROQF # 

REGRBUS 2} 
REGRBUSFA; 
REGRBUSF# 

REG1VLD 23 % REG 1 valid 
REGIFA; 

REGIF# 

REG2/27.25 3; % bits 27:25 of reg2 

REG2.27; 
REG2.26; 
REG2.25# , 

REG2/23.20 4; % reg2 23:20 
REG2.23; 

REG2.22; 
REG2.21; 
REG2.20# 

REG2/27.24 4; 
REG2.27; 

REG2.26; 
REG2.25; 
REG2.24# 

REG2/31.28 4; 
REG2.31; 

REG2.30; 
REG2.29; 
REG2.28# 

REG2/23.21 a % reg2 23:21 


% REG f 


se 


roe 


RBUS register 
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REG2.23; 
REG2.22; 
REG2.21# 

REG1/39.32 2; % 8 bits REG1 
REG1/39.36; 

REG1/35.32# 

REG1/31.24 2% % 8 bits REG1 
REG1/31.28; 
REG1/27.24# 

REG1/23.16 2; 
REG1/23.20; 
REG1/19.16# 

REG1/15.8 2; 
REG1/15.12; 
REG1/11.8# 

REG1/7.0 2; %$ 8 BIT REG1 
REG1/7.4; 
REG1/3.0# 

REG2/19.4 4; 
REG2/19.16; 
REG2/15.12; 
REG2/11.8; 
REG2/7.4# 

REG2/31.29 33 
REG2.31; 

REG2.30; 
REG2.29# 

REG2 /39.28 12; % correct order bits 
REG2.39; 

REG2.38; 
REG2.37; 
REG2.36; 
REG2.35; 
REG2.34; 
REG2. 33; 
REG2. 32; 
REG2.31; 
REG2.30; 
REG2.29; 
REG2.28# 

REG2/28.39 12; % reverse order bits clstst 
REG2.28; 

REG2.29; 


8 bit REGI 


roe) 


least sig 16 bits REG2 
REG2 31:29 


oe de 
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Rell ten ltatenemieniententiend 


REG2. 30; 
REG2.31; 
REG2.32; 
REG2.33; 
REG2.34; 
REG2.35; 
REG2.36; 
REG2.37; 
REG2.38; 
REG2.39# 
XDIGPRTY 1; 
XDIG# 
FEDIGPRTY 1; 
FEDIG# 
FBUSLPRTY 1; 
FORTY # 
FBUS1REGL 10% % FBUS1 register 
FREGL55; 
FREGL54; 
FREGL53; 
FREGL52; 
FREGL51.28; 
FREGL27; 
FREGL26; 
FREGL25; 
FREGL24; 
FREGL23.0# 
ADDRPRTY 23 % ADRCTR parity 
ADDRPRTYB; 
ADDRPRTYA# 
ADRCNT 3; 
ADRDIG96; 
ADRCNTB; 
ADRCNTA# 
FREGL52.28 23 
FREGL52; 
FREGL51.28# 
WADTST23L Bue % Write Addtst 2 & 3 literal 
REG2.35; 
REG2. 34; 
REG2.33; 
REG2.32; 
REG2/3.0# 


oe 


Rename X digit parity 


oe 


Rename FE digit parity 


oe 


Rename FBUS1(39:0) parity 


oe 


Fetch address count 


oe 


FREGL 52:28 
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RADTST23 
PCINCR1/2; 
PCINCR1/1; 
PCINCR1/0; 
EXTENDM# 
ADDTST3/0; 
IXM; 

IAM; 
MCP1# 
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8; % Read Addtst 2 & 3 
% HAS BEEN SWAP WITH ADDTST2(3) ON 5/2/86 
% HAS BEEN SWAP WITH ADDTST3(0) ON 5/2/86 
S$DUMMY NOT USED 
53 % Write Addtst 2 & 3 NON literal 


WADTST2 3NL 
REG2.39; 
REG2.38; 
REG2.37; 
REG2.36; 
REG2/3.0# 


REGEND; 
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10.1.1.2 INSTRUCTION FETCH MAINTENANCE 


CHAIN YFI; 
OPTION 


% 

% 

% CLEMNT 
% STOP 

% STOP 

% STOP 

% STOP 

% STOP 

% 


WIDTH 


96 


LOCATI 


R6F8 
P2D4 
K4K6 
K4NO 
IOK6 
IONO 


% 496 BIT CHAIN LENGTH 


ON SDI SDO SDI-NET 

X1SHIFTOUTSP 

P08 L13 SERDATO5 

C15 H14 SERDAT04 

Ci5 H14 SERDAT03 

C15 H14 SERDATO2 

C15 H14 SERDATO1 

C15 H14 ASHIFTINFO1P 


Instruction Fetch Maintenance chain 


% Clock Maintenance array 


ERRORIG 
OVERRUN 
COUNTERFF 
CLKBAD 
SKEWLOW 
SKEWHI 
MODIFYSKEW 
SKEWREG 

% 16 BITS 


% Stop logic array 


ANDFF 
ORR 
PRETRIG 
LOADFF 
SETCLRFF 
PC 
PCQWEL 
SPAREIF 


PCENB6 
PCENB5 


1; 
1; 
1; 


OPP RE 
=e se Se SO Se 


Re NO 
Rr ODMDUrFONNF FH 


Ne NO Ne oe Ne We re Ne Ne Ne Ne Se ON 


dP dO dP dP dP dO cP AP 


OP dP dP AO dO dP dP dP dO dO dP dO 


--Unisys Prior Written Consent 


error ignore 
over run 
counter f/f 
clock bad 

skew low f/f 
skew hi f/f 
modify skew f/f 
skew register 


IF Stop) 


AND f/f 

OR f/f 

pre-trigger f/f 

load f/f 

set clr f/f 

program counter 28 bits 
PC queue write enable L 
spare (low) 

OP code on SBUS 

tied low 

PC digit 6 enable 

PC digit 5 enable 
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PCENB4 13 % PC digit 4 enable 

PCENB3 i %$ PC digit 3 enable 

PCENB2 dss % PC digit 2 enable 

PCENB1 1; % PC digit 1 enable 

PCENBO 1; % PC digit 0 enable 

PCWELNABL 1; % PC WE enable 

SPAREIFA 2} $ Spare bits 

OPENABLE 1; % C16 word disable 

C8DIGENB i % C8 digit disable 

C8BITENB 4; % C8 bit disable 

BPSTOPEN 1; % backplane stop enable 

LOCALEN 1; % local A enable 

COREN 1; $ C 'OR' enable 

BOREN 1; % B 'OR' enable 

AOREN 1; % A 'OR' enable 

C8NOTSLCT 1; % C8 not selected 

CANDEN Ls % C 'AND' enable 

BANDEN 1; %$ B 'AND' enable 

AANDEN 1; % A 'AND' enable 

% 96 BITS 


% Stop logic array (Write bus stop) 


( 
WRTANDFF 1: % AND f/f 
WRTORR Ls % OR £/£ 
WRTPTRIG 1; % pre-trigger f/f 
WRTLODFF a9 % load f/f 
DATAHIT 1; 6 data hit (OF) 
SPAREWB LF % spare 
OPTIMAL 1; % optimal 
XWRTBUS 40; % write bus compare data 
FBUS2LOAD 1; % FBUS2 load 
FBUS2 PAGE 2% % FBUS2 page address 
FBUS2ADR 33 % FBUS2 address 
FBUS2DATA 10; % FBUS2 data 
WRTSPARE is % spare 
WRTBUSTAG 7; % Write bus tag 
WRTBUSENB9 1; % Write bus digit 9 enable 
WRTBUSENB8 1; % Write bus digit 8 enable 
WRTBUSENB7 1; % Write bus digit 7 enable 
WRTIBUSENB6 1; % Write bus digit 6 enable 
WRTBUSENB5 Ly % Write bus digit 5 enable 
WRTBUSENB4 Ly % Write bus digit 4 enable 
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WRTBUSENB3 . % Write bus digit 3 enable 
WRTBUSENB2 1; % Write bus digit 2 enable 
WRTBUSENB1 1; % Write bus digit 1 enable 
WRTBUSENBO 1; %® Write bus digit 0 enable 
FBUS2ENB 1; % C16 word disable 
WRTBSTAGDE 1; % WRTBUSTAG digit enable 
WRTBSTAGBE 4s % WRTBUSTAG bit enable 
WRTIBPSTPEN 1; % backplane stop enable 
WRTLOCALEN des % local A enable 
WRTCOREN 1; %$ C 'OR' enable 
WRTBOREN 1; ® B 'OR' enable 
WRTAOREN 1; % A 'OR' enable 
WRT8SNOTSLT 1; % C8 not selected 
WRTCANDEN 1; % C 'AND' enable 
WRTBANDEN 1; % B 'AND' enable 
WRTAANDEN Ls 6 A 'AND' enable 
% 96 BITS 
% Stop logic array (Fbusl1 stop) 
FBANDFF 1; % AND f/f 
FBORR L; % OR £/f 
FBPRETRIG 1; % pre-trigger f/f 
FBLOADFF 2; % load f/f 
FBSETCLRFF 2; % set clr f/f 
FBUS1ADR 3; % FBUS1 address 
FBSPARE ‘ie % FBUS1 top (not used) 
FBUSI1DATA 52; % FBUSI1 data 
XWBUSCMD 53 % write bus command 
FBUS1PAGE Ze % FBUS1 page addr 
FBUS1LOAD Ly % FBUS1 load 
FBIADRENB 1; % FBUS1 adr enable 
FBIDATEN12 1; % FBUS1 data 12 enable 
FBIDATEN11 1; % FBUS1 data 11 enable 
FB1IDATEN10 1; % FBUSI1 data 10 enable 
FBIDATENS is % FBUS1 data 9 enable 
FBIDATEN8 1; % FBUSI data 8 enable 
FBIDATEN7 1; % FBUS1 data 7 enable 
FBLDATEN6 1; % FBUS1 data 6 enable 
FBIDATENS 1; % FBUS1 data 5 enable 
FB1IDATEN4 1; % FBUS1 data 4 enable 
FBIDATENO3 Ly % FBUS1 data 0-3 enable 
XWBUSCMDEN 2 % WRTBUSCMD enable 
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FB1PAGEEN 23 % FBUS1 page enable 

FBILLOADEN Ls % FBUS1 LOAD enable 

FBBPSTOPEN 1; % backplane stop enable 

FBLOCALEN 1; % local A enable 

FBCOREN 1; % C 'OR' enable 

FBBOREN 1; %$ B 'OR' enable 

FBAOREN 1; % A 'OR' enable 

FB8NOTSLCT 1; % C8 not selected 

FBCANDEN 1; % C 'AND' enable 

FBBANDEN de %® B 'AND' enable 

FBAANDEN 1; % A 'AND' enable 

% 96 BITS 


% Stop logic array (Address bus stop) 


( 
ADANDFF 1? % AND £/f 
ADORR 1; % OR f/f 
ADPRETRIG is % pre-trigger f/f 
ADLOADFF 2; % load f/f 
ADSETCLRFF 23 %® set clr f/f 
ANDMSKRXMX 1; % AND mask of REQXMX 
ORMSKRXMX 1; % OR mask of REQXMX 
ANDMSKRXMD bee % AND mask of REQXMD 
ORMSKRXMD 1; % OR mask of REQXMD 
ANDMSKROF 1: % AND mask of REQOF 
ORMSKROF Ls % OR mask of REQOF 
ANDMSKRIF 1; % AND mask of REQIF 
ORMSKRIF 1; % OR mask of REQIF 
ADDRBUS 40; % address bus data 
ADSPAREZ 8; %® spare 
WRTBUSLEN 4; % write bus length 
ADSPAREY Ly 6 spare 
WBUSRQID 3; % write bus I.D. 
WRTREQENB 1; % WRT bus reqst enb 
FLUSHENB 1; % FLUSH enable 
ADDRBUSE11 Le % ADR bus digit 11 enable 
ADDRBUSE10 1; % ADR bus digit 10 enable 
ADDRBUSE9Y 1; % ADR bus digit 9 enable 
ADDRBUSE8 1; % ADR bus digit 8 enable 
ADDRBUSE7 1; % ADR bus digit 7 enable 
ADDRBUSE6 1; %® ADR bus digit 6 enable 
ADDRBUSES5 1; % ADR bus digit 5 enable 
ADDRBUSE4 1; % ADR bus digit 4 enable 
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ADDRBUSEO3 ls % ADR bus digit 3 enable 

WRTLNGTHEN 2; % WRT bus length enb 

WBSRQIDENB 3; % WRT bus req ID enb 

ADBPSTOPEN 1s % backplane stop enable 

ADLOCALEN 1; % local A enable 

ADCOREN 1; % C 'OR' enable 

ADBOREN 1; %® B 'OR' enable 

ADAOREN 1s % A 'OR' enable 

AD8NOTSLCT 1; % C8 not selected 

ADCANDEN 1; %$ C 'AND' enable 

ADBANDEN 1; % B 'AND' enable 

ADAANDEN 1; % A 'AND' enable 

% 96 BITS 

% Stop logic array (Rbus stop) 

RBANDFF 1; % AND f/f 

RBORR 1; % OR £/f 

RBPRETRIG Ls % pre-trigger f/f 

RBLOADFF 2; % load f/f 

RBSETCLRFF 2; % set clr f/f 

RBUS 40; % read bus compare data 

RBUSVALID 1; % RBUS valid 

RBSPARE 16; %® spare 

RBUSTAG 7} % read bus tag 

RBUSENBY 1; %® RBUS DATA dig 9 enable 

RBUSENB8 1; % RBUS DATA dig 8 enable 

RBUSENB7 Ls %® RBUS DATA dig 7 enable 

RBUSENB6 1; % RBUS DATA dig 6 enable 

RBUSENB5 1; %® RBUS DATA dig 5 enable 

RBUSENB4 1; % RBUS DATA dig 4 enable 

RBUSENB3 1; % RBUS DATA dig 3 enable 

RBUSENB2 1; % RBUS DATA dig 2 enable 

RBUSENB1 1; % RBUS DATA dig 1 enable 

RBUSENBO Ly %® RBUS DATA dig 0 enable 

RBSVLDENB 1; % RBUSVALID enable 

RBUSTAGDEN 1; % RBUSTAG enable digit 

RBUSTAGBEN 4; % RBUSTAG enable bit 

RBBPSTOPEN 1; % backplane stop enable 

RBLOCALEN 1; % local A enable 

RBCOREN 1; % C 'OR' enable 

RBBOREN a % B 'OR' enable 

RBAOREN 1; % A 'OR' enable 
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RBTAGNOT 1; % C8 not selected 
RBCANDEN lye % C 'AND' enable 
RBBANDEN 1; % B 'AND' enable 
RBAANDEN iy % A 'AND' enable 
% 96 BITS 
CHNEND; % CHAIN END 


REGLIST YFI; 
% Stop logic array (IF Stop) 
% Stop logic array (Write bus stop) 
FBUS2STOP 3; 
FBUS2PAGE; 
FBUS2ADR; 
FBUS2DATA# 
% Stop logic array (Fbus1 stop) 
FBUS1STOP 2} 
FBUS1PAGE; 
FBUS 1ADR# 
% Stop logic array (Address bus stop) 
% Stop logic array (Rbus stop) 


REGEND; 


% Clock Maintenance array 
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10.1.1.3 OPERAND FETCH DATA 


OPERAND FETCH CONTROL CARD 


% Operand Fetch Control Card Data Chain List - Chain FC 

% There are 977 (9/9/85) bits of registers in OF Control Card Data 

% Chain. 

% 

% Register Name # Bits % Comments 

% 

CHAIN FC; 6 This is a 977 bit operand fetch 

% control chain 

% 

% FOFFRZ - 48 bits 
ERRFORCED 1s % selfcheck in progress register 
ONCARDERR 1; % OFC card error indicator 
FETCHERR ie % Fetch error indicator 
HIDDENMOD 1; % Hidden state mode register 
IGNORERR Ag %® ignore all errors 
DDRVUSE 1; % board DDRIVE indicator and control 
FRZSPARE5 2; %$ spare register; used for data card 
FRZSPARE4 5; % spare register; used for data card 
LOKOVRFLW 1; % lock unit overflow error indicator 
LOKCTLER 1; % LOKCTL array error indicator 
FRZSPARE3 is % spare register; used for data card 
SLFCHKMODE 1; % Self check mode indicator 
FCREGERR A % Force creg parity error indicator 
RQWRTBACK 1; % RBUS queue write back indicator 
FQWRTBACK 1; % FBUS1 queue write back indicator 
OFFRZERR Ly %$ FFRZCT array error indicator 
FRZSPAREO 1; % Spare register; used for data card 
OPLKOERRO 1; % OPLOOK copy 0 error indicator 
OPLK1ERRO ue % OPLOOK copy 1 error indicator 
CREGERR3 ile 6 CREG copy 3 array error indicator 
CREGERR2 Ls % CREG copy 2 array error indicator 
CREGERR1 1; 6 CREG copy 1 array error indicator 
CREGERRO 1; ® CREG copy 0 array error indicator 
OFTESTERR 1; 6 OFTEST array error indicator 
FRZSPARE6 1; 6 spare register; used for data card 
OFCMISC 2; 6 misc registers; to be defined later 
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oe oe 


oe oo 


oe oe 


FRZSPAREL 
FLIPXMFPAG 
LOCKFULL 
FRZSPARE2 
RQEMPTFRZ 
AWFULLFRZ 
STOPBITO 
STOPBIT1 


STK1LSB 
UPC1LSB 
STKOFLW1 
STKUFLW1 
STKFULL1 
STKEMTY1 
LSBDIFF1 
HISTPTR4 
STKPTR4 


STKOLSB 
UPCOLSB 
STKOFLWO 
STKUFLWO 
STKFULLO 
STKEMTYO 
LSBDIFFO 
HISTPTR3 
STKPTR3 


STK2MSB 
UPC2MSB 
MSBDIFF2 
HISTPTR2 
STKPTR2 


STK1MSB 
UPC1MSB 
MSBDIFF1 
HISTPTR1 


PRErPOrRE DN 


NPE RPRERPEND 
™e “ee “Se Se Se Ne SO Se 


Me Ne Ne Ne Ne Ne Ne Se Ne 


NEP RE PEEDd 
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Spare registers; used for data card 
Flip XM fetch page register 

Lock unit full condition 

Spare registers; used for data card 
live freeze caused by RQ not valid 
live freeze caused by AW int full 
Stop bit register copy 0 

Stop bit register copy 1 


dP dP dO dO oO oO oP oO 


XMSEQ2 Copy 1 - 12 bits 

Stack Top Register (1:0) 

Micro Program Counter (1:0) 
Stack overflow error register 
Stack underflow error register 
Stack full register 

Stack empty register 

CS (1:0) Mismatch error register 
History File pointer 

Stack pointer (1:0) 


AP dP dP dO dO dO dP oO cP 


MSEQ2 Copy 0 - 12 bits 

Stack Top Register (1:0) 

Micro Program Counter (1:0) 
Stack overflow error register 
Stack underflow error register 
Stack full register 

Stack empty register 

CS (1:0) Mismatch error register 
History File pointer 

Stack pointer (1:0) 


BP dO dP dO dP de dO dO dO Xx 


XMSEQ1 Copy 2 - 28 bits 

Stack Top Register (13:2) 

Micro Program Counter (13:2) 

CS (13:2) Mismatch error register 
History File pointer 

Stack pointer (1:0) 


dP JDO dP oP OP 


XMSEQ1 Copy 1 - 28 bits 

% Stack Top Register (13:2) 

% Micro Program Counter (13:2) 

6 CS (13:2) Mismatch error register 
%® History File pointer 
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STKPTR1 


STKOMSB 
UPCOMSB 
MSBDIFFO 
HISTPTRO 
STKPTRO 


IXCAHEN 
IXVALID 
IXFIT 
LOKPRTIN 


LOKCTLERR 
DATAVALID 
WRITEPTR 


FIRSTWRT 
FIRSTPOP 
POPCTR7 
POPCTR6 
POPCTRS 
POPCTR4 
POPCTR3 
POPCTR2 
POPCTRI1 
POPCTRO 
POPPTR 


LOCKERR7 
ENDPAR7L 
ENDADD7L 
BEGPAR7L 
BEGADD7L 
INIXHIT?7 
DATAHIT?7 
CODEHIT?7 


LOCKERR6 
ENDPAR6L 
ENDADD6L 


me Ne Ne Ne Ne Ne Ne We Ne Ne Ne Ne we Ne Ne Ne Ne Ne 


BDNNNNNNNNR ER OOH WW Ww 


% Stack pointer (1:0) 


MSEQ1 Copy 0 - 28 bits 

Stack Top Register (13:2) 

Micro Program Counter (13:2) 

CS (13:2) Mismatch error register 
History File pointer 

Stack pointer (1:0) 


dP dP dP dO dO DX 


OKCTL - 53 bits 

IX(2:0) cache invalidate enable set 
IX(2:0) valid 

IX(2:0) fit(invalidated) 

Lock control parity in 

Lock control error 

Data in the lock entry is valid 
Lock entry write pointer 

First write after start or flush 
First pop after start or flush 

Pop counter for entry 
Pop counter for entry 
Pop counter for entry 
Pop counter for entry 
Pop counter for entry 
Pop counter for entry 
Pop counter for entry 
Pop counter for entry 
Lock entry pop pointer 


OrPNW HUD ~] 


AP dP dO DO AP dO dP dP dO dP dO dO dO dO dP dP oe oe [Ft 


OKCMP slice 7 - 55 bits 

Lock comparator error for entry 7 
End address parity for entry 7 

End address for lock entry 7 

Begin address parity for entry 7 
Begin address for lock entry 7 
Index indirect hit bit for entry 7 
Data hit bit for entry 7 

Code hit bit for entry 7 


d© gO dO de dO de de oo [FA 


OKCMP slice 6 - 55 bits 

Lock comparator error for entry 6 
End address parity for entry 6 
End address for lock entry 6 


3 oP oo Kt 
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BEGPAR6L 1; % Begin address parity for entry 6 
BEGADD6L 24; % Begin address for lock entry 6 
INIXHIT6 1; % Index indirect hit bit for entry 6 
DATAHIT6 de %$ Data hit bit for entry 6 
CODEHIT6 1; % Code hit bit for entry 6 

% LOKCMP slice 5 - 55 bits 
LOCKERR5 1; % Lock comparator error for entry 5 
ENDPAR5L 1; % End address parity for entry 5 
ENDADD5L 253 % End address for lock entry 5 
BEGPAR5L Ls $ Begin address parity for entry 5 
BEGADD5L 24; % Begin address for lock entry 5 
INIXHIT5 Ls % Index indirect hit bit for entry 5 
DATAHITS5 1; % Data hit bit for entry 5 
CODEHITS5 1; % Code hit bit for entry 5 

% 

% LOKCMP slice 4 - 55 bits 
LOCKERR4 1; % Lock comparator error for entry 4 
ENDPAR4L iy % End address parity for entry 4 
ENDADD4L 20% % End address for lock entry 4 
BEGPAR4L nie %® Begin address parity for entry 4 
BEGADD4L 24; %® Begin address for lock entry 4 
INIXHIT4 Ne % Index indirect hit bit for entry 4 
DATAHIT4 1; %® Data hit bit for entry 4 
CODEHIT4 Ls % Code hit bit for entry 4 

% 

% LOKCMP slice 3 - 55 bits 
LOCKERR3 Ly 6 Lock comparator error for entry 3 
ENDPAR3L Ls % End address parity for entry 3 
ENDADD3L 20% ® End address for lock entry 3 
BEGPAR3L 1; % Begin address parity for entry 3 
BEGADD3L 24; % Begin address for lock entry 3 
INIXHIT3 be %$ Index indirect hit bit for entry 3 
DATAHIT3 es % Data hit bit for entry 3 
CODEHIT3 1; % Code hit bit for entry 3 

% 

% LOKCMP slice 2 - 55 bits 
LOCKERR2 1; 6 Lock comparator error for entry 2 
ENDPAR2L 1; $6 End address parity for entry 2 
ENDADD2L 25; % End address for lock entry 2 
BEGPAR2L aE % Begin address parity for entry 2 
BEGADD2L 24; %$ Begin address for lock entry 2 
INIXHIT2 lL; ® Index indirect hit bit for entry 2 
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DATAHIT2 1; % Data hit bit for entry 2 
CODEHIT2 1; % Code hit bit for entry 2 

% 

% LOKCMP slice 1 - 55 bits 
LOCKERR1L 1; % Lock comparator error for entry 1 
ENDPARIL 1; % End address parity for entry 1 
ENDADDIL 25; % End address for lock entry 1 
BEGPARIL Ly % Begin address parity for entry 1]. 
BEGADD1L 24; % Begin address for lock entry 1 
INIXHIT1 ie 6 Index indirect hit bit for entry 1 
DATAHITL1 1; %® Data hit bit for entry 1 
CODEHIT1 1; % Code hit bit for entry 1 

% 

% LOKCMP slice 0 - 55 bits 
LOCKERRO 1; % Lock comparator error for entry 0 
ENDPAROL Tr; % End address parity for entry 0 
ENDADDOL 253 % End address for lock entry 0 
BEGPAROL 1; %® Begin address parity for entry 0 
BEGADDOL 24; %® Begin address for lock entry 0 
INIXHITO so % Index indirect hit bit for entry 0 
DATAHITO 1; $ Data hit bit for entry 0 
CODEHITO i; % Code hit bit for entry 0 

% 

% OPLOOK slice 1 - 68 bits 
OPLUKIERR1 1; % OPLOOK 1 error register 1 
OPLUK1LERRO 1; % OPLOOK 1 error register 0 
PGSEL1 1; % OPLOOK 1 page select pointer 
PG1FUL1 By %® OPLOOK 1 page 1 full indicator 
PGOFUL1 1; % OPLOOK 1 page 0 full indicator 
DLYFLUSH1 1; ® Register to delay flush by 1 clock 
OPRAMWEN1 1; % OPLOOK up ram write enable 1 
OPLKDAT1 16; ® OPLOOK up ram output 1 
AXPARITY1 1; % AX digit parity bit from OPLOOK 1 
AXDIGITL 4; % AX digit from OPLOOK 1 
PGIAEXCEP1 1; 6 Pg 1 A-exception bit from OPLOOK 1 
PGOAEXCEP1 Ls % Pg 0 A-exception bit from OPLOOK 1 
BXPARITY1 1; % BX digit parity bit from OPLOOK 1 
BXDIGIT1 4; % BX digit from OPLOOK 1 
PGIBEXCEP1 1; % Pg 1 B-exception bit from OPLOOK 1 
PGOBEXCEPL1 1; $ Pg 0 B-exception bit from OPLOOK 1 
CXPARITY1 is % CX digit parity bit from OPLOOK 1 
CXDIGIT1 4; %® CX digit from OPLOOK 1 
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PGICEXCEP1 
PGOCEXCEP1 
PG1OPPRTY1 
PG1OPVECT1 
PGOOPPRTY1L 
PGOOPVECT1 


OPLUKOERR1 
OPLUKOERRO 
PGSELO 
PG1FULO 
PGOFULO 
DLYFLUSHO 
OPRAMWENO 
OPLKDATO 
AXPARITYO 
AXDIGITO 
PG1AEXCEPO 
PGOAEXCEPO 
BXPARITYO 
BXDIGITO 
PG1BEXCEPO 
PGOBEXCEPO0 
CXPARITYO 
CXDIGITO 
PG1CEXCEP0O 
PGOCEXCEPO 
PG1OPPRTY0 
PG1OPVECTO 
PGOOPPRTYO 
PGOOPVECTO 


CREG3ERR 
CREG3MREG 


CREG2ERR 
CREG2MREG 


CREGIERR 


iy 
he Rp pS pe 


i 
PRE RP ERP BEEP BE PE BED B REE EE 


we Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne NO Ne Ne 


ioe 
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1 C-exception bit from OPLOOK 1 

0 C-exception bit from OPLOOK 1 

1 opvector parity from OPLOOK 1 
Pg 1 opvector from OPLOOK 1 

0 opvector parity from OPLOOK 1 

0 opvector from OPLOOK 1 


AP de dP AP OP DO 
AY) 
Q 


OPLOOK slice 0 - 68 bits 

% OPLOOK 0 error register 1 

% 0 error register 0 

%® OPLOOK 0 page select pointer 

% 0 page 1 full indicator 

% 0 page 0 full indicator 

% Register to delay flush by 1 clock 
% OPLOOK up ram write enable 0 

% OPLOOK up ram output 0 

% AX digit parity bit from OPLOOK 0 

% AX digit from OPLOOK 0 

% Pg 1 A-exception bit from OPLOOK 0 
%® Pg 0 A-exception bit from OPLOOK 0 
% BX digit parity bit from OPLOOK 0 

% BX digit from OPLOOK 0 

$ Pg 1 B-exception bit from OPLOOK 0 
%® Pg 0 B-exception bit from OPLOOK 0 
% CX digit parity bit from OPLOOK 0 

% CX digit from OPLOOK 0 

$ Pg 1 C-exception bit from OPLOOK 0 
% Pg 0 C-exception bit from OPLOOK 0 
% opvector parity from OPLOOK 0 
% opvector from OPLOOK 0 

% opvector parity from OPLOOK 0 
% opvector from OPLOOK 0 


ae) 
Q 
CORF- 


CREG copy 1 of slice 2 CREG - 6 bits 
% CREG 3 error register 
% CREG 3 spare ram column register 


CREG copy 0 of slice 2 CREG - 6 bits 
6 CREG 2 error register 
% CREG 2 spare ram column register 


CREG slice 1 CREG - 6 bits 
%® CREG 1 error register 
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CREGIMREG 


CREGOERR 
CREGOMREG 


ADDRSWAP 
UNDIGITBBS 
EXTSYLH 
NEWOPSYLH 
INTERUPT1 
ODDPC 
ADDRERR 
TIMEOUT 


CMDPARERR 
AUEXPERR 
AUEQO 
OFTSTSPAR1 
OFTSTSPARO 
OFEVENT 
DLYFLUSHL 
IX4CACHE 
IX5CACHE 
IX6CACHE 
IX7CACHE 
CONDFF2 
CONDFF3 
CONDFF1 
LIXOK 
SYSFLUSH 
FETFLUSH 
INIXHIT 
DATAHIT 
CODEHIT 


=e Ne 


~e Ne 


ene ns 


PRR R RRP RPP RP REE EPP RRP EEE ENN NE BBE PB eee EP EEE 


Ne NO Ne Ne Ne NO Ne Ne Ne Ne Ne Ne We Se We Ne we Ne Ne Ne Ne Ne NO We Ne NS Ne Ne Ne OS 


% CREG 1 spare ram column register 


CREG slice 0 CREG - 6 bits 
% CREG 0 error register 
%® CREG 0 spare ram column register 


OFTEST - OF test condition 46 bits 
Address swap signal for sequencer 
B BUS data undigit flip flop 
Number of extended syllables 

New OPSYL written indicator 
Interrupt register bit 1 

ODD PC error register 

Address error register 

Time out error register 

Optimal condition register 

AF > BF condition register 

AF = BF condition register 

Abus > Bbus condition register 
Abus = Bbus condition register 

C address controller 

B address controller 

A address controller 

Internal command error register 
AU excep. bit comparison error reg. 
AU = 0 condition register 

Spare bit; not used 

Spare bit; not used 

OF to XM event wire 

Register to delay flush by 1 clock 
IX4 cache status bit 

IX5 cache status bit 

IX6 cache status bit 

IX7 cache status bit 

Conditional f/f 2 - LIX'ED flag 
Conditional f/f 3 

Conditional f/f 1 

LIXOK register 

System flush register 

Fetch flush register 
Index/indirect hit register 

Data hit register 

Code hit register 


BO DP AP dP DP AO dO dO dO dO dP dO dO dO dO dO dP dO dO dP dO dO de dO GO dO dO dO dO dO de oP de oP dO oO 
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XMEVENT 1; %® XM to OF event register 
CODECHKL a % Code check command register 
DATACHKL Ls %® Data check command register 
INIXCHKL i % Index/indirect check command reg. 
WRTLOCKL i % Write lock command register 
POPLOCKL 1; % OPCOMP/POPLOCK command register 

% 

% one copy 1 of slice 2 CREG - 27 bits 
SPARERAML 1; %® spare ram control register; copy 1 
WORDPRTY 1 1; %® spare; not used 
PTEST1 4; % copy 1 of PTEST command bits 
BADR1 63 % copy 1 of B_ address register 
AADR1 53 % copy 1 of A_address register 
CADR1 DF % copy 1 of C_address register 
ASRC1 2; % copy 1 of A_source register 
BSRC1 2; % copy 1 of B_ source register 
CWE1 Ls % copy 1 of C_source register 

% 

% CREG copy 0 of slice 2 CREG - 27 bits 
SPARERAMO 1; % spare ram control register; copy 0 
WORDPRTYO 1; 6 spare; not used 
PTESTO 4; % copy 0 of PTEST command bits 
BADRO 6; % copy 0 of B address register 
AADRO 5; %® copy 0 of A_address register 
CADRO a: % copy 0 of C_address register 
ASRCO 2 % copy 0 of A_source register 
BSRCO oF % copy 0 of B_ source register 
CWEO 1; % copy 0 of C_source register 

% 

% CREG slice 1 CREG - 27 bits 
CSRC 53 % C_source control register 
INTCMD 5 % INTERNAL command registr 
ALUCMD 4; % ALU command register 
BRANCH 4; % BRANCH control register 
PUSHSTK iss %® PUSH STACK control register 
TSTCND 54 % TEST CONDITION control register 
FBUS1WE 1; % FBUS1 write enable register 
FBUS2WE 1 %® FBUS2 write enable register 
FB2SRC 1; % FBUS2 source control register 


de de 


CREG slice 0 CREG - 27 bits 
EXTCMD 53 % EXTERNAL command registers 
SPARE1 3; % spare registers; not used 
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BEGADSYNC 1; % begin address sync register 
SLFCHK 4; % self check command registers 
JMPADR 14; % jump address registers 


% 

% CS write addr reg in CREG - 14 bits 
CSWADR 14; %® CS write address register 

% 

CHNEND; 
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10.1.1.3 OPERAND FETCH DATA (Continued) 
OPERAND FETCH DATA CARD 
Operand Fetch Data Card Data Chain List - Chain FD 


There are 531 (522-7/24/85) bits of registers in OF Data Card 
Data Chain. 


% 

% Register Name # Bits % Comments 

% 

CHAIN FD; % This is a 531 bit operand fetch 

% data chain 

% 

% FOFFRZ - 48 bits 
ERRFORCED lve % selfcheck in progress register 
ONCARDERR 1; % OFC card error indicator 
FETCHERR 1; % Fetch error indicator 
HIDDENMOD 1% %® Hidden state mode register 
IGNORERR 1; % ignore all errors 
DDRVUSE 1; % board DDRIVE indicator and control 
LITFILEN Ly % literal file ram write enable 
SFTPTSTEN 1; %$ soft PTEST ram write enable 
FLUTPRTY 1; % FLUT parity bit; from oplout rams 
LITMASK is %$ LITERAL mask; from oplout rams 
FLUTSPARE 1; % FLUT spare bit; from oplout rams 
CFCODEO 1; % CFCODE(0:0); output of oplength ram 
CFCODE1 1; % CFCODE(1:1); output of oplength ram 
FRZSPARE5 1; % spare register;used on control card 
BOPTIMAL 1; % BOPTIMAL; output of oplength ram 
AUREGERR1 13 % AUREG copy 1 error indicator 
SLFCHKMODE 1; % Self check mode indicator 
FCREGERR 1 % Force creg parity error indicator 
RQWRTBACK 1; % RBUS queue write back indicator 
FQWRTBACK 1; %® FBUS1 queue write back indicator 
OFFRZERR 1; % FFRZCT array error indicator 
BBUSERR 1; % BBUS data error indicator 
CLRAMPRTY 1? ® C_length ram parity 
BBUSPRTY 1; %® BBUS parity register 
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BLRAMPRTY 
AOPTIMAL 
ALRAMPRTY 
OPTCODEO 
OPTCODE1 
OFFCTRLERR 
OFDMISC 
FQRQERR2 
FQRQERR1 
FORQERRO 
MOFULLH 
PMUXERR 
AUREGERRO 
BLENRAMERR 
ALENRAMERR 
OPLENERRI1 
OPLENERRO 
AWCTLERR 
OPLOUTERR 
RQEMPTFRZ 
AWFULLFRZ 
STOPBITO 
STOPBIT1 


AUEXCPT1 
IFLMSDO1 
IFUNDG1 
OFLMT1 
OFUNDG1 
UNDGAB1 
SOFTERR1 
APARERRI1 
READ1 
SSERR1 
BEGPARO 
SOFTPRD1 
PTREG1 


AUEXCPT0 
IFLMSDOO 
IFUNDGO 


PRE PREP PBR PREP PREP ENO EB Ep EE 


Me Ne Ne Ke Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Oe Ne Ne Ne Ne NO Ne 


UR PRE PRP REPRE EL 


‘Ne Ne Ne Ne Ne Ne We Ne Ne Ne Ne Ne Ne 


PRE 


° 
f 
. 
r 
e 
r 


B_ length ram parity 

AOPTIMAL; from oplout rams 
A_length ram parity 

OPTIMAL code; from FLUT(0:0) 
OPTIMAL code; from FLUT(1:1) 
OFFCTRL error indicator 

misc registers; to be defined later 
FANDRQ error indicator 

FANDRQ error indicator 

FANDRO error indicator 

memory queue full indicator 

PMUX error indicator 

AUREG copy 0 error indicator 
Parity error on BLEN rams 

Parity error on ALEN rams 

OPLENIN copy 1 error on FE digit 
OPLENIN copy 0 error on FE digit 
AWRCTL array error indicator 
OPLOUT error indicator 

live freeze caused by RQ not valid 
live freeze caused by AW int full 
Stop bit register copy 0 

Stop bit register copy 1 


BP dP DP AP dP dP dO DP AP AP AP DP oO dP GO dP dO DO AP oO AO dO dO 


FPTEST 1 -17 bits 

copy 1 of ALU exception 

IF limit error and SDO 

IF undigit error 

OF limit error 

OF undigit error 

ABUS OR BBUS undigit error 

SOFT PTEST parity error 

ABUS parity error 

hidden read soft ptest state 
fetch page pc sylable SS par err 
lock begin address parity; copy 0 
spare for read soft ptest only 
PTEST REGISTER 


dP dP dP dP DO dO dO DP dO GP OP OP OP 


FPTEST 0 - 17 bits 
% copy 0 of ALU exception 
® IF limit error and SDO 
%® IF undigit error 
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OFLMTO 
OFUNDGO 
UNDGABO 
SOFTERRO 
APARERRO 
READO 
SSERRO 
BEGPARIL 
SOFTPRDO 
PTREGO 


RBUSMSBERR 
RBUSDATERR 
FBUSDATERR 
FADDR1 
FADDR2 
FPADDR1 
FLOAD1 
FCPARITY1 
FCPARITY2 
FLOAD2 
FPARITY1 
OPTIMAL 
DATAHIT 
SHOVE 
FBUS2PRTY 


RBUSTAGERR 
ADDBUSPRTY 
AWPRTYINO 
AWPRTYIN1 
AWIFFLUSH 
AWCMNDBO 
AWCMNDB1 
AWCMNDB2 
AWCMNDB3 
AWCMNDB4 
AWOFREQ 
AWTAGBIT3 
AWTAGBIT2 
AWTAGBIT1 


ORR EPR Re EE 
=e “ese ™ =e "Oe Se me OS ~e “Se 


PEEP RP RPE EPR UOWWhR EE 


me Ne NO Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne NO 


PREP PPR BPR ERE EY 


Ne Ne NP We Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne 


A dP DP DP dO DO dP DP dO PO 


BP dO dO dP AP dO dO dO dO dP dP dO dO dP dO O 


BP dE dP AO dO dP dO dP oO dO DO dP dO dO TD 
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OF limit error 

OF undigit error 

ABUS or BBUS undigit error 

SOFT PTEST parity error 

ABUS parity error 

hidden read soft ptest state 
fetch page pe sylable SS par err 
lock begin address parity; copy 1 
spare for read soft ptest only 
PTEST REGISTER 


FFCTL - 20 bits 
RBUS error tag parity error 
RBUS data parity error 


FBUS1 data parity error 
FBUS1 entry address 
FBUS2 entry address 
FBUS1 page address 
FBUS1 load 

FBUS1 control parity 
FBUS2 control parity 
FBUS2 load 

FBUS1 data parity 
Optimal 

Data hit 

Shove 


backplane FBUS2 parity bit 


WRCTL - 36 bits 

RBUS tag parity error 

Address bus parity 

Control parity for internal use 
Control parity for internal use 
IF flush 

Bit 0 of AW_command bits 

Bit 1 of AW_command bits 

Bit 2 of AW command bits 

Bit 3 of AW command bits 

Bit 4 of AW_command bits 

AW bus request for OF 
AWTAG(4:4) and AWTAG (3:3) 
AWTAG(2:2) 

AWTAG(1:1) 
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AWTAGBITO 1; % AWTAG(0:0) 
FQPAGPTR 2 % Fetch queue page pointer for XM 
RONTRYPTR 2} % RBUS queue entry pointer 
ROFULLH 1; %® RBUS queue full(first time only) 
RONTRYVLD 4; % RBUS queue entry valid 
RORDPTR Ze %® RBUS queue read address pointer 
RQWRTPTR 2} % RBUS queue write address pointer 
DATFOROF 1; %$ RBUS data back is for OF 
ADDOUTEN 1; % Address bus output enable 
DATOUTEN Ls % Data bus output enable 
AWLENBO 1 % AW length field bit 0 
AWLENB1 1; % AW length field bit 1 
AWLENB2 1; %$ AW length field bit 2 
AWLENB3 1; % AW length field bit 3 
MEMQFULLH 1; % MCACM queue full 
% 
% LENOUT - 61 bits 
OPRAMWE1 1; % Oplength RAM write enable; bit 1 
OPRAMWEO 1; % Oplength RAM write enable; bit 0 
FBUS2PAR 1; % FBUS2 parity bit 
FBUS2REGB9 is % FBUS2 Data register bit 9 
FBUS2REGB8 ds % FBUS2 Data register bit 8 
FBUS2REGB7 1; % FBUS2 Data register bit 7 
FBUS2REGB6 Ls % FBUS2 Data register bit 6 
FBUS2REGB5 iL %$ FBUS2 Data register bit 5 
FBUS2REGB4 1; %® FBUS2 Data register bit 4 
FBUS2REGB3 1; % FBUS2 Data register bit 3 
FBUS2REGB2 1; % FBUS2 Data register bit 2 
FBUS2REGB1 1; % FBUS2 Data register bit 1 
FBUS2REGBO Ly % FBUS2 Data register bit 0 
OPLTPRTY 1; % OPLIT pairity from FLUT 
BLENCODE 13 6 B length function select register 
ALENCODE 1; % A length function select register 
CLENPRTY 1; % C length parity 
CLEN 11; % C length data 
BLENPRTY 5 6 B length parity 
BLEN 10; 6 B length data & parity register 
ALENPRTY ae $ A length parity 
ALEN 10; %* A length data & parity register 
OPGENPRTY 1; % Internal OPLIT generated parity 
FETEVENT 1; % Fetch event register 
SPARE is % spare register; not used 
OPLITMSB 3; % From OPLIT(6:4) of FLUT 
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OPLITLSD 4; % From OPLIT(3:0) of FLUT 
ALIT 1; % ALIT register from FLUT 
% 
% LENIN - 47 bits (page 1) 
AFGTRBF1 1; % copy 1 of current AF > BF 
AFEQLBF1 1; % copy 1 of current AF = BF 
CF1 9; % copy 1 of current CF 
IFEVENT1 1; % page 1 IF event flag register 
PAGEIPAR : %® parity across page 1's ac,bc,cc, 
% op,af,bf 
PAGE1AC 2° % page 1 Ac 
PAGE1BC 2% %® page 1 Be 
PAGEICC1 1; %® page 1 Cc, bit 1 
PAGE1CCO 1; %® page 1 Cc, bit 0 
EXT1PAR 1; % page 1 Aext, Bext, Cext parity 
% register 
PAGEILAEXT 1; % page 1 A extension flag register 
PAGEIBEXT 1; % page 1 B extension flag register 
PAGE1CEXT 1; %$ page 1 C extension flag register 
PAGE1LOP 8; % page 1 opcode register 
PAGEIAF 8; $ page 1 AF register 
PAGE1BF 8; % page 1 BF register 
% 
% LENIN - 47 bits (page 0) 
AFGTRBFO i % copy 0 of current AF > BF 
AFEQLBF0 1; % copy 0 of current AF = BF 
CFO 9; % copy 0 of current CF 
IFEVENTO 1; % page 0 IF event flag register 
PAGEOPAR Ly %$ parity across page 0's ac,bc,cc, 
% op,af,bf 
PAGEOAC 2; %® page 0 Ac 
PAGEOBC 2; % page 0 Bc 
PAGEOCC1 1; % page 0 Cc; bit 1 
PAGEOCCO 1; % page 0 Cc; bit 0 
EXTOPAR 1; 6 page 0 Aext, Bext, Cext parity 
% register 
PAGEOAEXT 1: $ page 0 A extension flag register 
PAGEOBEXT 1; % page 0 B extension flag register 
PAGEOCEXT 1; % page 0 C extension flag register 
PAGEOOP 8; % page 0 opcode register 
PAGEOAF 8; % page O AF register 
PAGEOBF 8; % page 0 BF register 


oe 
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de oe 


de oe 
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CSUMSEL1H 
AUREGIL 
COZ3C3 


CO23C2 
BBUSD9PAR1 


BBUS1D9 
CMD1PAR 
ALUCMD1 


CSUMSELOH 
AUREGOL 


Co2ser 
CO23C0 
BBUSD9PARO 


BBUSOD9 
CMDOPAR 
ALUCMDO 


WFOPPRTY 
WFPRTYAFBF 
WFXDIGPRTY 
WFXDIGMSB 
WFXDIGLSD 
RFQORRQS4 
RFQORRQS 3 
RFQORRQS2 
RFQORRQS 1 


WFEDIGMSD 
WFEDIGLSD 
RFQORRQS0 


OR EP RP REPRE 
“=e “oe “Se Ss Se Ne SO Se Ne 


dP AP AP AP dP AO ADO dO dP AP dO 


F 
% 
% 


BP JDO dP dP dP dO DO oO GO 


FANDRQ slice 


BP dO a dO dP dO AO dO dO 


oP dP oO 


AUREG - 


select bit for carry out bit 

copy 1 of AUREGL(27:0) 

copy 3.6L carry “out. bit .of 
AUREGL (23) 

copy 2 of carry out bit of 
AUREGL (23) 

copy 1 of BBUS(39:36) parity 
register 

copy 1 of BBUS(39:36) register 

copy 1 of ALUCMD parity register 

copy 1 of ALUCMD(3:0) register 


41 bits (copy 0) 
bit for carry out bit 
of AUREGL(27:0) 


select 
copy 0 


copy 1 of carry out bit of 
AUREGL (23) 

copy 0 of carry out bit of 
AUREGL (23) 

copy 0 of BBUS(39:36) parity 
register 

copy 0 of BBUS(39:36) register 

copy 0 of ALUCMD parity register 

copy 0 of ALUCMD(3:0) register 


6 - 16 bits 

FBUS1 OP_parity 

FBUS1 OP,AF,BF parity 
FBUS1 X_ digit parity 
write back FBUS1 X_ digit MSB 
write back FBUS1 X_ digit LSD 
read back FBUS1 or RBUS 

read back FBUS1 RBUS 

read back FBUS1 RBUS 

read back FBUS1 RBUS 


write back 
write back 
write back 


FANDRQ slice 5 - 16 bits 
write back FBUS1 FE digit MSD 
write back FBUS1 FE digit LSD 
read back FBUS1 or RBUS 
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% FANDRQ slice 4 - 16 bits 
BBREGB39 1; % BBUS register (39:39) 
BBREGB38 1; % BBUS register (38:38) 
BBREGB37 1; % BBUS register (37:37) 
BBREGB 36 L; % BBUS register (36:36) 
BBREGB35 1; % BBUS register (35:35) 
BBREGB34 1; %* BBUS register (34:34) 
BBREGB3 3 1; % BBUS register (33:33) 
BBREGB32 1; % BBUS register (32:32) 
ABREGB4 8; % ABUS register (39:32) 

% 

% FANDRQ slice 3 - 16 bits 
BBREGB31 1; % BBUS register (31:31) 
BBREGB30 1; % BBUS register (30:30) 
BBREGB29 i % BBUS register (29:29) 
BBREGB28 i % BBUS register (28:28) 
BBREGB27 1; % BBUS register (27:27) 
BBREGB26 13 % BBUS register (26:26) 
BBREGB25 a % BBUS register (25:25) 
BBREGB24 13 % BBUS register (24:24) 
ABREGB3 8; % ABUS register (31:24) 

% 

% FANDROQ slice 2 - 16 bits 
BBREGB23 1; % BBUS register (23:23) 
BBREGB2 2 1; % BBUS register (22:22) 
BBREGB2 1 1; % BBUS register (21:21) 
BBREGB20 A % BBUS register (20:20) 
BBREGB19 1; % BBUS register (19:19) 
BBREGB18 Ts % BBUS register (18:18) 
BBREGB17 te % BBUS register (17:17) 
BBREGB16 1; % BBUS register (16:16) 
ABREGB2 8; % ABUS register (23:16) 

% 

% FANDRQ slice 1 - 16 bits 
BBREGB15 1s % BBUS register (15:15) 
BBREGB14 1; % BBUS register (14;14) 
BBREGB13 dis % BBUS register (13:13) 
BBREGB12 Le % BBUS register (12:12) 
BBREGB11 Is % BBUS register (11:11) 
BBREGB10 1; % BBUS register oe 10) 
BBREGB9 is % BBUS register (9:9) 
BBREGB8 Ll? %® BBUS register (8:8) 
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ABREGB1 8; %$ ABUS register (15:8) 
% 
% FANDRQ slice 0 - 16 bits 
BBREGB7 1; % BBUS register i oo 
BBREGB6 1; % BBUS register (6:6) 
BBREGB5 Ls %$ BBUS register (5:5) 
BBREGB4 is % BBUS register (4:4) 
BBREGB3 Ly % BBUS register (3:3) 
BBREGB2 As % BBUS register (2:2) 
BBREGB1 sO % BBUS register (1:1) 
BBREGBO 1 % BBUS register (0:0) 
ABREGBO 8; % ABUS register (7:0) 
% 
% SCHPAD slice 10 - 4 bits 
SCHSPARE 1; % Spares 
ALLRAMWE Ls % OP_length ram write enable 
PBSELH ES SPB MUX select for hidden state write 
CBREGB40 1; % CBUS Parity Register 
% 
% SCHPAD slice 9 - 4 bits 
CBREGD9 4; % CBUS Register (39:36) 
% 
% SCHPAD slice 8 - 4 bits 
CBREGD8 4; % CBUS Register (35:32) 
% 
% SCHPAD slice 7 - 4 bits 
CBREGD7 4; % CBUS Register (31:28) 
% 
% SCHPAD slice 6 - 4 bits 
CBREGD6 4; % CBUS Register (27:24) 
% 
% SCHPAD slice 5 - 4 bits 
CBREGD5 4; % CBUS Register (23:20) 
% 
% SCHPAD slice 4 - 4 bits 
CBREGD4 4; %6 CBUS Register (19:16) 
% SCHPAD slice 3 - 4 bits 
CBREGD3 4; % CBUS Register (15:12) 
% 
% SCHPAD slice 2 - 4 bits 
CBREGD2 4; % CBUS Register (11:8) 
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% SCHPAD slice 1 - 4 bits 
CBREGD1 4; % CBUS Register (7:4) 
% 
% SCHPAD slice 0 - 4 bits 
CBREGDO 4; % CBUS Register (3:0) 
% 
CHNEND; 
% 
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10.1.1.4 OPERAND FETCH MAINTENANCE 


OPERAND FETCH CONTROL CARD 


There are 112 bits of registers in 


% 


% Register Name # Bits % 

% 

DATE ]050886; 

CHAIN YFC; % 

% 

% Cc 
ERRORIG 1; % 
OVERRUN 1; % 
COUNTERFF i % 
CLKBAD 1; % 
SKEWLOW 1; % 
SKEWHI 1; % 
MODIFYSKEW 1; % 
SKEWREG 9; % 

% 

% 

ANDFF 1; % 
ORFF 1; % 
PRETRIG 1; % 
LOADFF 23 % 
SETCLRFF ; % 
ZADDRERR 1; % 
ZZERO38 a % 
Z TXCACHEO 1; % 
Z2ZERO34 3; % 
Z2XMEVENT 1; % 
ZZERO30 3 % 
ZDATAHIT 1; % 
ZZERO26 3; % 
ZLOCKFULL 1; % 
ZZERO22 a3 % 
ZIXCACHE1 1; % 
ZZERO18 3; % 


LKMNT - 


OF Control Card Maintenance Chain. 


Comments 


OF control card maint chain, 112 bit 
16 bits 

error ignore 

over run 

counter f/f 

clock bad 

skew low f/f 

skew hi f/f 

modify skew f/f 

skew register 


STOP - 96 bits 


AND £/f£ 

OR £/f 

pre-trigger f/f 

load £/f£ 

set clr f/f 

10 1 bit-compare using C40DATA 
address error condition 

set to zero for addrerr comparison 
IX 1 cache invalidate condition 
set to zero for IX1 cache inv. 
XM to OF event condition 

set to zero for XMEVENT comparison 
data hit stop condition 

set to zero for data hit comparison 
Lock full condition 

set to zero for lock full comparison 
IX 2 cache invalidate condition 
set to zero for IX1 cache inv. 


comp 


comp 
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ZITXCACHE2 die %$ IX 3 cache invalidate condition 
ZZERO14 a ® set to zero for IX3 cache inv. comp 
ZIXVALIDO 1; %® IX 1 cache valid condition 
Z2ZZERO10 ay % set to zero for IX1 valid comparison 
ZIXVALID1 1; %$ IX 2 cache valid condition 
ZZERO6 a %® set to zero for IX2 valid comparison 
ZIXVALID2 1; % IX 3 cache valid condition 
ZZERO2 3; %® set to zero for IX3 valid comparison 
%® 1 16 bit-compare using C16DATA 
ZFUPC 16; %$ microprogram counter condition 
%$ 1 4 bit-compare using C8DATA 
ZBRANCH 4; % branch control field of sequencer 
$ 4 1 bit-compare using C8DATA 
ZOPCOMPL 1; % opcomp/pop lock - active low 
ZLIXEDFF ds % LIX'ed flip flop 
ZINIXHIT 1; % indirect/index hit condition 
ZCODEHIT 1; % code hit condition 
ZADRERREN Ls % enable addr error comparison 
ZIXCAHOEN is % enable IX1 cache inv. comparison 
ZXMEVNTEN Ee % enable XM to OF event comparison 
ZDATHITEN 1; % enable data hit comparison 
ZLOKFULEN i % enable lock full comparison 
ZIXCAH1LEN Ls % enable IX2 cache inv. comparison 
ZIXCAH2EN 1; %$ enable IX3 cache inv. comparison 
ZIXVLDOEN ie % enable IX1l cache valid comparison 
ZIXVLDIEN 1; % enable IX2 cache valid comparison 
ZIXVLD2EN 1; % enable IX3 cache valid comparison 
ZFUPCEN 1; %® enable FUPC comparison 
ZBRANCHEN is % enable branch field comparison 
ZOPCOMPEN 1; $ enable opcomplete comparison 
ZLIXEDEN Ey % enable LIxX'ed £/f£ comparison 
ZINXHITEN 1; % enable indirect/ix hit comparison 
ZCODHITEN ine % enable code hit comparison 
BPSTOPEN 1; % backplane stop enable 
LOCALEN 1; % local A enable 
CMP 8NOT 1; % Compare-8 not selected 
CFUPCOREN 1; %® FUPC 'OR' enable 
CMP 80REN 1; % Compare-8 'OR' enable 
CMP 40OREN 1; % Compare-40 'OR' enable 
FUPCANDEN 1; % FUPC 'AND' enable 
CMP8ANDEN i % Compare-8 'AND' enable 
CP40ANDEN 13 %® Compare-40 'AND' enable 
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CHNEND; 
% 
REGLIST YFC; 
g 


REGEND; 
2 


(eo) 


% 


OPERAND FETCH DATA CARD 


%$ There are 112 bits of registers in OF Data Card Maintenance Chain. 
% 
% Register Name # Bits % Comments 
% 
CHAIN YFD; % OF data card maint chain, 112 bits 
% 
% CLKMNT - 16 bits 
ERRORIG ‘Ls %$ error ignore 
OVERRUN 1; %$ over run 
COUNTERFF 1; % counter f/f 
CLEKBAD 1; % clock bad 
SKEWLOW 1; % skew low f/f 
SKEWHI 1; % skew hi f/f 
MODIFYSKEW 1; % modify skew f/f 
SKEWREG 3a % skew register 
% 
% STOP - 96 bits 
ANDFF 1; % AND f/f 
ORFF 1; % OR f/f 
PRETRIG 1; % pre-trigger f/f 
LOADFF 23 % load f/f 
SETCLRFF 2; % set clr f/f 
CBUS 40; % read bus compare data 
CMP16 Loy % spare - not used 
CADDR 8; % C address 
CBUSDIGEN 10; %® CBUS digit compare enable 
CMP16EN 1; % C16 word enable - not used 
CADRDIGEN Ls % C address upper digit enable 
CADRBITEN 4; % C address lower 4 bit enable 
BPSTOPEN ce %$ backplane stop enable 
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LOCALEN 1; % local A enable 
CADRCMPL 1 % C address compare output invert 
CMP16OREN 1; % Compare-16 OR enable 
CADROREN 1; % C address compare OR enable 
CBUSOREN 1; % CBUS compare OR enable 
CMP16ANEN 1; % Compare-16 AND enable 
CADRANDEN 1; % C address compare AND enable 
CBUSANDEN ‘Ls % CBUS compare AND enable 
% 
CHNEND; 
% 
REGLIST YFD; 
% 
REGEND; 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


PAGE 225 


Pose cek eee eae 
| 1993 5212 
UNISYS CORPORATION fo-------- +++ +--+ + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY tein omimese See eee ee obewe eee seee 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 


LO sd 2 OPERAND FETCH REGISTER LIST 


10.1.2.1 OPERAND FETCH CONTROL CARD 


% Operand Fetch Control Card register list 


% 
$The folowing is a list of 
7 


REGLIST FC; 
% 
OFCERRORS 275 


ae 


% 
% 

MSBDIFF2; 
MSBDIFF1; 
MSBDIFFO; 
LSBDIFF1; 
LSBDIFFO; 
LOKOVRFLW 
LOKCTLERR 
LOCKERR7; 
LOCKERR6 ; 
LOCKERRS; 
LOCKERR4; 
LOCKERR3; 
LOCKERR2; 
LOCKERR1; 
LOCKERRO; 
OPLK1ERRO 
OPLKOERRO 
OFFRZERR; 
OPLUK1ERRO; 
OPLUK1IERR1; 
OPLUKOERRO; 
OPLUKOERRI1; 
CREGERR3; 

CREGERR2; 

CREGERR1; 

CREGERRO; 

CMDPARERR # 


se ‘Me 


=e “oe 
BP AP dO dP dP dP de dO dP dO dP AP DO dP dO dO dP dO de dO oO GO dO dO oO oO CO 


registers defined for the OFC card. 


error conditions generated by the 


OFC card 

CS (13:2) Mismatch register; XMSEQ1 copy 2 
CS (13:2) Mismatch register; XMSEQ1 copy 1 
CS (13:2) Mismatch register; XMSEQI1 copy 0 
CS (1:0) Mismatch register; XMSEQ2 copy 1 
CS (1:0) Mismatch register; XMSEQ2 copy 0 


Lock table overflow error 

Internal LOKCTL error ff 

Internal LOKCMP error ff from slice 
Internal LOKCMP error ff from slice 
Internal LOKCMP error ff from slice 
Internal LOKCMP error ff from slice 
Internal LOKCMP error ff from slice 
Internal LOKCMP error ff from slice 
Internal LOKCMP error ff from slice 
Internal LOKCMP error ff from slice 
OPLOOK copy 1 error ff in FOFFRZ 
OPLOOK copy 0 error ff in FOFFRZ 
Internal FOFFRZ error ff 

Internal OPLOOK error ff from slice 
Internal OPLOOK error ff from slice 
Internal OPLOOK error ff from slice 
Internal OPLOOK error ff from slice 
Internal CREG parity error from slice 3 
Internal CREG parity error from slice 2 
Internal CREG parity error from slice 1 
Internal CREG parity error from slice 0 
INTCMD parity error from OFTEST 


OrPRFNW HOD ~I 


oOrFrF 
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LIVEFRZ 


RQEMPTFRZ } 
AWFULLFRZ; 
STOPBIT1; 

STOPBITO # 


STOPBITS 


STOPBIT1; 
STOPBITO # 


CODEHTSTAT 


CODEHIT7; 
CODEHIT6; 
CODEHITS5; 
CODEHIT4; 
CODEHIT3; 
CODEHIT2; 
CODEHIT1; 
CODEHITO # 


ae oO 


DATAHTSTAT 


oe 


DATAHIT7; 
DATAHIT6 ; 
DATAHITS; 
DATAHIT4 + 
DATAHIT3; 
DATAHIT2; 
DATAHIT1; 
DATAHITO # 


ae de 


INIXHTSTAT 


oe 


8; 


oP de 


Live 
Live 


freeze conditions in OF 


freeze caused by RQ not valid 
freeze caused by AW int full 
freeze caused by local stop 
freeze caused by local stop 


% stop bits; both bits must be set 
and reset simultaneously 
freeze caused by local stop 
freeze caused by local stop 


% code hit conditions generated by 
lock entries 


% data hit condition generated by 
lock unit entries 


% index/indirect hit condition 
generated by lock unit entries 
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INIXHIT?7; 
INIXHIT6; 
INIXHIT5; 
INIXHIT4; 
INIXHIT3; 
INIXHIT2; 
INIXHIT1; 
INIXHITO # 
% 
% 
CSADRO 2+ % copy 0 of control store address 
% 
UPCOMSB; 
UPCOLSB # 
% 
% 
CSADR1 2; % copy 1 of control store address 
% 
UPC1MSB; 
UPCILSB # 
% 
% 
CSADR2 2 % copy 2 of control store address 
% 
UPC2MSB; 
UPCI1LSB # 
% 
% 
STACKO 2; % copy 0 of stack registers 
% 
STKOMSB; 
STKOLSB # 
% 
% 
STACK] 2° % copy 1 of stack registers 
% 
STKIMSB; 
STKILSB # 
% 
% 
STACK2 2} 6 copy 2 of stack registers 
% 
STK2MSB; 
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STK1LSB # 


OPLKDAT ay % combined copies of OPLKDAT 
% registers 
OPLKDAT1; 
OPLKDATO # 


oe 


IXCACHSTAT 4; IX4-7 cache status bits 


oe 


IX7CACHE; 
ILX6CACHE; 
IX5CACHE; 
IX4CACHE # 


CONDFFS 3 % condition FFs stored in OFTEST 


“ee 


CONDFF3; 
CONDFF2; 
CONDFF1 # 


CREG 23; % 80 bits of CREG field to access 
% control store rams 
SPARERAMO; 
WORDPRTYO; 
PTESTO; 
BADRO; 
AADRO; 
CADRO; 
ASRCO; 
BSRCO; 
CWEO; 
CSRC; 
INTCMD; 
ALUCMD; 
BRANCH; 
PUSHSTK; 
TSTCND; 
FBUS1WE; 
FBUS2WE; 
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FB2SRC; 
EXTCMD; 
SPARE1; 
BEGADSYNC; 
SLFCHK; 
JMPADR # 
% 
% 
SPARERAM 2} 6 spare ram control registers; both 
% copies combined 
SPARERAM1; 
SPARERAMO # 
% 
% 
PTEST 23 % PTEST control registers; both copies 
% combined 
PTESTI; 
PTESTO # 
% 
% 
BADR 2; %$ B_ address registers; both copies 
% combined 
BADRI; 
BADRO # 
% 
% 
AADR 2} % A_address registers; both copies 
% combined 
AADRI1; 
AADRO # 
% 
% 
FQRDADDO 23 $FETCH QUEUE read address for hidden 
% state read, copy 0; Note that the 
SPARERAMO ; stop bit is only a dummy register. 
AADRO # 
% 
% 
FQRDADD1 2; SFETCH QUEUE read address for hidden 
% state read, copy 1. Note that the 
SPARERAMO; stop bit is only a dummy register. 
AADR1 # 
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% 
CADR a; % C_address registers; both copies 
% combined 
CADR1; 
CADRO # 
% 
% 
ASRC 2} % A_source control registers; both 
% copies combined 
ASRC1; 
ASRCO # 
% 
% 
BSRC 2; % B source control registers; both 
% copies combined 
BSRC1; 
BSRCO # 
% 
% 
CWE 2} % C_write enable registers; both 
% copies combined 
CWE1; 
CWEO # 
% 
% 
CSDATO 23; % Control store data in for 
% hidden state access 
SPARERAMO; 
WORDPRTYO; 
PTESTO; 
BADRO; 
AADRO; 
CADRO; 
ASRCO; 
BSRCO; 
CWEO; 
CSRC; 
INTCMD; 
ALUCMD; 
BRANCH; 
PUSHSTK; 
TSTCND; 
FBUS1WE; 
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FBUS2WE; 
FB2SRC; 
EXTCMD; 
SPARE1; 
BEGADSYNC; 
SLFCHK; 
JMPADR # 


de oe 


CSDAT1 23; % Control store data in for 
% hidden state access 

SPARERAM1; 
WORDPRTY1; 
PTEST1; 
BADR1; 
AADRI1; 
CADR1; 
ASRC1; 
BSRCI1; 
CWE1; 
CSRC; 
INTCMD; 
ALUCMD; 
BRANCH; 
PUSHSTK; 
TSTCND; 
FBUS1WE 
FBUS2WE 
FB2SRC;} 
EXTCMD; 
SPARE]; 
BEGADSYNC; 
SLFCHK; 
JMPADR # 


~e Ne 


% 


% 
LOCKERRORS 8; % error conditions generated by all 


% the LOKCMP arrays 
LOCKERR7; 
LOCKERR6; 
LOCKERRS; 
LOCKERR4; 
LOCKERR3; 
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LOCKERR2}; 
LOCKERR1; 
LOCKERRO # 
% 
% 


REGEND; 
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LOE 2 
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OPERAND FETCH DATA CARD 


The following is a list of registers defined for the OFD card. 


% 


REGLIST 


% 


% 
% 


% 
% 


% 


oe oe 


OFDERRORS 


AUREGERR1; 
AUREGERRO; 
OFFRZERR; 
BBUSERR; 
OFFCTRLERR; 
FQRQERR2; 
FORQERR1; 
FQRQERRO; 
PMUXERR; 
ALENRAMERR; 
BLENRAMERR; 
OPLENERR1; 
OPLENERRO; 
AWCTLERR; 
OPLOUTERR; 
RBUSMSBERR; 
RBUSDATERR;} 
RBUSTAGERR;} 
FBUSDATERR} 
SOFTERR1; 
SOFTERRO # 


LIVEFRZ 


RQEMPTFRZ; 
AWFULLFRZ}; 
STOPBIT1; 

STOPBITO # 


FD; 


21; 


DP AP JDP dP AP dO DO dO dO dE dP dO dO dP DP dO GO de de oO dO 


de 


od JP dO dO 


error conditions generated by the 
OFD card 


AUREG internal error ff for copyl 
AUREG internal error ff for copy0 
Internal FOFFRZ error ff 

BBUS parity error 

OFFCTL internal error 

AADR parity error from FANDRQ 
AADR parity error from FANDRQ 
AADR parity error from FANDRQ 
Pmux internal parity error 

Parity error on ALEN rams 

Parity error on BLEN rams 

OPLENIN copy 1 error on FE digit 
OPLENIN copy 0 error on FE digit 
AWRCTL internal error ff 

OPLOUT internal error ff 

RBUS error field parity error 
RBUS data parity error 

RBUS tag parity error 

FBUS1 data parity error 

Soft ptest parity error from PTEST1 
Soft ptest parity error from PTESTO 


Live freeze conditions in OF 


live freeze caused by RQ not valid 
live freeze caused by AW int full 
Live freeze caused by local stop 
Live freeze caused by local stop 
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STOPBITS 23 % stop condition for OFD; both bits 
must be set and reset simultaneously 


oe 


STOPBIT1; 
STOPBITO # 


oe oe 


AWCOMMAND 5 %® AW command bits for AW_BUS 


oe 


AWCMNDB4 ; 
AWCMNDB3; 
AWCMNDB2}; 
AWCMNDB1; 
AWCMNDBO # 


AWLENGTH 4; % AW_length field for AW bus 


AWLENB3; 
AWLENB2; 
AWLENB1; 
AWLENBO # 


BEGADR 3 % Begin address for lock unit 


~e 


ABREGB2; 
ABREGBI; 
ABREGBO # 


ae de 


AWTAGBITS 4; % AWBUS tag bits; refer to AWRCTL 
array for explanations 


oe 


AWTAGBIT3; 
AWTAGBIT2; 
AWTAGBITI1; 
AWTAGBITO # 


de oe 


OPRAMWE ae % oplength ram write enable registers 


oe 


OPRAMWE1; 
OPRAMWEO # 


oe 
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AREG 6; % ABUS register; most significant bit 
% is parity 

ADDBUSPRTY; 

ABREGB4; 

ABREGB3; 

ABREGB2; 

ABREGB1; 

ABREGBO # 


a oe 


BREGMSP 13 %® Most significant portion 
of BBUS 


ge 


WFOPPRTY; 
WFPRTYAFBF; 
WFXDIGPRTY; 
WFXDIGMSB; 
WFXDIGLSD; 
WFEDIGMSD; 
WFEDIGLSD # 


BREG 40; % BBUS register; 
% 
BBREGB39; 
BBREGB38; 
BBREGB37; 
BBREGB36; 
BBREGB35; 
BBREGB34; 
BBREGB33; 
BBREGB32; 
BBREGB31; 
BBREGB30; 
BBREGB29; 
BBREGB28; 
BBREGB27; 
BBREGB26; 
BBREGB25; 
BBREGB24; 
BBREGB23; 
BBREGB22; 
BBREGB21; 
BBREGB20; 
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% 
% 


% 


BBREGB19; 
BBREGB18; 
BBREGB17; 
BBREGB16; 
BBREGB15; 
BBREGB14; 
BBREGB13; 
BBREGB12; 
BBREGB11; 
BBREGB10; 
BBREGB9; 
BBREGB8; 
BBREGB7; 
BBREGB6; 
BBREGB5; 
BBREGB4; 
BBREGB3; 
BBREGB2; 
BBREGB1; 
BBREGBO # 


LITFILIN 


WFEDIGLSD; 
BBREGB39; 
BBREGB38; 
BBREGB37; 
BBREGB36; 
BBREGB35; 
BBREGB34; 
BBREGB33; 
BBREGB32; 
BBREGB31; 
BBREGB30; 
BBREGB29; 
BBREGB28; 
BBREGB27; 
BBREGB26; 
BBREGB25; 
BBREGB24; 
BBREGB23; 
BBREGB22; 


41; 
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BBREGB21; 
BBREGB20; 
BBREGB19; 
BBREGB18; 
BBREGB17; 
BBREGB16; 
BBREGB15; 
BBREGB14; 
BBREGB13; 
BBREGB12; 
BBREGB11; 
BBREGB10; 
BBREGB9O; 
BBREGB8; 
BBREGB7; 
BBREGB6; 
BBREGB5; 
BBREGB4; 
BBREGB3; 
BBREGB2; 
BBREGB1; 
BBREGBO # 

% 

% 

ALENIN 12; % ALENGTH data input for hidden state 

% write 
BBREGB35; . 
BBREGB34; 
BBREGB33; 
BBREGB32; 
BBREGB31; 
BBREGB30; 
BBREGB29; 
BBREGB28; 
BBREGB27; 
BBREGB26; 
BBREGB25; 
BBREGB24 # 


oe oe 


ALENINP 13; % A-LENGTH data input for hidden state 
write with parity bit 


oe 


BBREGB36; 
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BBREGB35; 
BBREGB34; 
BBREGB33; 
BBREGB32; 
BBREGB31; 
BBREGB30; 
BBREGB29; 
BBREGB28; 
BBREGB27; 
BBREGB26; 
BBREGB25; 
BBREGB24 # 

% 

% 

BLENINP 13; % B-LENGTH data input for hidden 

% state write 
BBREGB24; 
BBREGB2 3; 
BBREGB22}; 
BBREGB21; 
BBREGB20; 
BBREGB19; 
BBREGB18; 
BBREGB17; 
BBREGB16; 
BBREGBI15; 
BBREGB14; 
BBREGB13; 
BBREGB12 # 

% 

% 


BCLENIN 12; %$ B-, C-LENGTH data input for hidden 

% state write ( bank 1 for CLENGTH ) 
BBREGB23; 
BBREGB22; 
BBREGB21; 
BBREGB20; 
BBREGB19; 
BBREGB18; 
BBREGB17; 
BBREGB16; 
BBREGB1L5; 
BBREGB14; 
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ee ee ee 


BBREGB13; 
BBREGB12 # 


CCLENIN Ze %® CLENGTH data input for hidden state 
% write bank 0 
BBREGB11; 
BBREGB10; 
BBREGB9Q; 
BBREGB8; 
BBREGB7; 
BBREGB6; 
BBREGB5; 
BBREGB4; 
BBREGB3; 
BBREGB2; 
BBREGB1; 
BBREGBO # 


oe oe 


ALENOUT 3 ALENGTH data output for hidden state 
% read 
ALRAMPRTY; 
AOPTIMAL; 
ALEN # 


=e 
oe 


% 
% 
ALENOUTP 4; % ALENGTH data output for hidden state 
% read with parity bit 
ALENRAMERR} 
ALRAMPRTY; 
AOPTIMAL; 
ALEN # 


de oe 


BLENOUT 3} % BLENGTH data output for hidden state 
% read 
BLRAMPRTY; 
BOPTIMAL; 
BLEN # 


de dO 


oe 


BLENOUTP 4; BLENGTH data output for hidden state 
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% read with parity bit 
BLENRAMERR; 
BLRAMPRTY; 
BOPTIMAL; 
BLEN # 


CLENOUT 2 CLENGTH data output for hidden state 
% read 
CLRAMPRTY; 
CLEN # 


=e 
oe 


de 


FLUTOUT 9 FLUT data output for hidden state 


read 


oe 
=e 


LITMASK} 
FLUTSPARE; 
OPTCODE1; 
OPTCODE0; 
OPLITLSD; 
ALENCODE; 
OPLTPRTY; 
CFCODE1; 
CFCODEO # 

% 

% 

FLUTOUTP 11; 6 FLUT data output for hidden state 

% read - entire FLUT. .422+474 
LITMASK; 
FLUTSPARE 
OPTCODE1; 
OPTCODE0; 
FLUTPRTY ; 
OPLITMSB; 
OPLITLSD; 
ALENCODE; 
OPLTPRTY; 
CFCODE1; 
CFCODEO # 


~e 


oe oe 


FLUTINP 73 % FLUT data input for hidden state 
write - entire FLUT. .422+474 


oe 
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WFXDIGLSD; 
WFEDIGMSD; 
WFEDIGLSD; 
BBREGB39; 
BBREGB38; 
BBREGB37; 
BBREGB36 # 
% 
% 
FLUTIN 6; % FLUT data input for hidden state 
% write 
WFXDIGLSD; 
WFEDIGLSD; 
BBREGB39; 
BBREGB38; 
BBREGB37}; 
BBREGB36 # 
% 
% 
FLUTPAROUT 23 % FLUT parity ram output data 
% for hidden state read 
FLUTPRTY; 
OPLITMSB # 
% 
% 
FLUTPARIN is %® FLUT parity ram data for 
% hidden state write 
WFEDIGMSD # 
% 
% 
FLUTPARADO 2% 
% 
IGNORERR; 
PAGEOOP # 
% 
% 
FLUTPARAD1 2; 
% 
IGNORERR; 
PAGE10P # 
% 
% 
ALENADRO 2; % address for the ALENGTH rams, 
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% copy 0 
PAGEOAC; 
PAGEOAF # 
% 
% 
ALENADR1 23 % address for the ALENGTH rams, 
% copy 1 
PAGEIAC; 
PAGEIAF # 
% 
% 
ALDATADR 3: % address for the ALENGTH rams, 
% 
ALENCODE; 
PAGEOAC; 
PAGEOAF # 
% 
% 
ALPARADR 3; % address for the ALENGTH 
% PARITY rams; 
IGNORERR; 
PAGEOAC; 
PAGEOAF # 
. ALPARADRO 3; % address for the ALENGTH 
% PARITY rams; copy 0 
IGNORERR; 
PAGEOAC; 
PAGEOAF # 
% 
% 
ALPARADR1 3; % address for the ALENGTH 
% PARITY rams; copy 1 
IGNORERR;} 
PAGEIAC; 
PAGELAF # 
% 
% 
BLENADRO 2; % address for the BLENGTH rams, 
% copy 0 
PAGEOBC; 
PAGEOBF # 


oe 
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BLENADR1 

% 
PAGEI1BC; 
PAGEIBF # 
% 
% 
BLDATADR 
% 
ALENCODE; 
PAGEOBC; 
PAGEOBF # 
% 
% 
BLPARADR 
% 
IGNORERR;} 
PAGEOBC; 
PAGEOBF # 
% 
% 
BLPARADRO 
% 
IGNORERR; 
PAGEOBC; 
PAGEOBF # 
% 
% 

BLPARADR1 
IGNORERR; 
PAGE1BC; 
PAGEIBF # 

% 
% 
CLENADRO 
% 
PAGEOCCO; 
CFO # 
% 
CLENADR1 
% 


2; 


oe 


address for 
copy l 


address for 


address for 
parity ram; 


address for 
parity ram; 


address for 
parity ram; 


the BLENGTH rams, 


the BLENGTH rams, 


the BLENGTH 


the BLENGTH 
copy 0 


the BLENGTH 
copy 1 


% address for the CLENGTH rams, 


% 


copy 0 


address for the CLENGTH rams, 


copy 1 
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Ce eee eee 


PAGE1CCO; 
CF1 # 


OPSYLO 3 % Page 0 OPSYL from lenin slice 0 


~e 


PAGEOOP; 
PAGEOAF;} 
PAGEOBF # 


oe oe 


OPSYL1 3; % Page 1 OPSYL from lenin slice 0 


PAGE10P; 
PAGE1AF; 
PAGEI1BF # 


FBUS2REG 10; % FBUS2 register in OPLOUT array 


FBUS2REGB9; 
FBUS2REGB8; 

FBUS2REGB7; 

FBUS2REGB6; 

FBUS2REGB5; 

FBUS2REGB4; 

FBUS2REGB3; 

FBUS2REGB2; 
FBUS2REGB1; 

FBUS2REGBO # 


de de 


PTESTOUT 223 % SOFT PTEST output data for 
% hidden state read 
IFLMSDO1; 
IFUNDG1; 
OFLMT 1; 
OFUNDGI1; 
UNDGAB1; 
SOFTERR1; 
APARERRI; 
SSERRI1; 
BEGPARO; 
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SOFTPRD1; 
PTREG1; 
IFLMSDOO; 
IFUNDGO; 
OFLMTO; 
OFUNDGO; 
UNDGABO; 
SOFTERRO; 
APARERRO; 
SSERRO; 
BEGPARI; 
SOFTPRDO; 
PTREGO # 

% 

% 

PTESTIN 30; % SOFT PTEST input data for 

% hidden state write 
BBREGB29; 
BBREGB28; 
BBREGB27; 
BBREGB26; 
BBREGB25; 
BBREGB24; 
BBREGB23; 
BBREGB22; 
BBREGB21; 
BBREGB20; . 
BBREGB19; 
BBREGB18; 
BBREGB17; 
BBREGB16; 
BBREGB15; 
BBREGB14; 
BBREGB13; 
BBREGB12; 
BBREGB11; 
BBREGB10; 
BBREGB9; 
BBREGB8; 
BBREGB7; 
BBREGB6; 
BBREGB5; 
BBREGB4; 
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BBREGB3; 
BBREGB2; 
BBREGB1; 
BBREGBO # 
% 
% 
PTESTADD Los % SOFT PTEST address registers for 
% hidden state access 
CBREGD9; 
CBREGD8; 
CBREGD7; 
CBREGD6; 
CBREGD5; 
CBREGD4; 
CBREGD3; 
CBREGD2; 
CBREGD1; 
CBREGDO # 
% 
% 
PTADRBYTEO Ze % SOFT PTEST address registers for 
% % hidden state access 
CBREGD1; % byte 0 address 
CBREGDO # 
% 
% 
PTADRBYTE1 2 %6 SOFT PTEST address registers for 
% % hidden state access 
CBREGD3; % byte 1 address 
CBREGD2 # 
% 
% 
PTADRBYTE2 2; 6 SOFT PTEST address registers for 
% % hidden state access 
CBREGD5; % byte 2 address 
CBREGD4 # 
% 
PTADRBYTE3 ay % SOFT PTEST address registers for 
% % hidden state access 
CBREGD7; % byte 3 address 
CBREGD6 # 
% 
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cme rr te cree cme amet ee tere rent ee frm terms mm me urs mee me reset me ee ee ee me ee eee teat ee me es ee te tere tet tes es en ek eee et te ee te ae ns ee st 


SOFT PTEST address registers for 
hidden state access 
byte 4 address 


PTADRBYTE4 2; 


oe 
AP dP dO 


CBREGD9; 
CBREGD8 # 
% 
% 


oe 


CBREG 11; CBUS register; most significant bit 
% is parity 
CBREGB40; 
CBREGD9; 
CBREGD8; 
CBREGD7; 
CBREGD6; 
CBREGD5; 
CBREGD4; 
CBREGD3; 
CBREGD2; 
CBREGD1; 
CBREGDO # 
% 
% 
SCHPADIN 11; %® scratch pad input data set up; used 
% for hidden state write 
CBREGB40; 
CBREGD9Q; 
CBREGD8; 
CBREGD7; 
CBREGD6; 
CBREGD5; 
CBREGD4; 
CBREGD3; 
CBREGD2; 
CBREGD1; 
CBREGDO # 


oe oe 


FQDATIN 17; % FBUS1 queue write data setup 


oe 


hidden write to the FE parity is 
not supported so a FF is put in 


WFXDIGPRTY; 
WFXDIGPRTY; 
FPARITY1; 


dP de 
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WFXDIGMSB; 
WFXDIGLSD; 
WFEDIGMSD; 
WFEDIGLSD; 
CBREGD9; 
CBREGD8; 
CBREGD7; 
CBREGD6; 
CBREGD5; 
CBREGD4; 
CBREGD3; 
CBREGD2; 
CBREGD1; 
CBREGDO # 


% 
% 

FQTESTIN 11; % FBUS1 queue write data setup 
% for pathtest 


FPARITY1; 
CBREGD9; 
CBREGD8; 
CBREGD7} 
CBREGD6; 
CBREGD5; 
CBREGD4; 
CBREGD3; 
CBREGD2; 
CBREGD1; 
CBREGDO # 


oe de 


FQDATOUT 10; % FBUS1 queue read data for hidden 
% state read 

RFQORRQS4 ; 
RFQORRQS 3; 
RFQORRQS2 ; 
RFQORRQS1; 
RFQORRQSO; 
ABREGB4; 

ABREGB3; 

ABREGB2; 
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ABREGB1; 
ABREGBO # 


“a oe 


FQTESTOUT 8; % FBUS1 queue read data for hidden 
state read during pathtest 


oe 


RFQORRQS2}; 
RFQORRQS1; 
RFQORRQSO; 
ABREGB4; 
ABREGB3; 
ABREGB2; 
ABREGB1} 
ABREGBO # 


FQ530UT re %® FBUS1 queue read data for hidden 
% state read for IFOF pathtest 
RFQORRQS1; 
RFQORRQSO; 
ABREGB4; 
ABREGB3; 
ABREGB2; 
ABREGB1} 
ABREGBO # 


oe de 


RBUSQOUT 10; % RBUS queue read data for hidden 
% state read 
RFQORRQS4; 
RFQORRQS3; 
RFQORRQS2; 
RFQORRQS1; 
RFQORRQSO; 
ABREGB4; 
ABREGB3; 
ABREGB2; 
ABREGB1; 
ABREGBO # 


oe oe 


RBUSQIN 26; %® RBUS queue write data for hidden 
state write 


de 
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BBREGB39; 
BBREGB38; 
BBREGB37; 
BBREGB36; 
BBREGB35; 
BBREGB34; 
BBREGB33; 
BBREGB32; 
BBREGB31; 
BBREGB30; 
BBREGB29; 
BBREGB28; 
BBREGB27; 
BBREGB26; 
BBREGB25; 
BBREGB24}; 
CBREGD9; 
CBREGD8; 
CBREGD7; 
CBREGD6; 
CBREGD5; 
CBREGD4; 
CBREGD3; 
CBREGD2; 
CBREGD1; 
CBREGDO # 


REGEND; 
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10.1.3 ERROR DETECTION LOGIC 


To be specified. 
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10.1.4 STOP LOGIC 


The Instruction Fetch card contains stop logic to halt the 
system upon data comparision of the following busses and 
signals: 


o FBUSLSSSP - 53 bits on backplane 


Oo FBUSIADRSP 3 bits on backplane 


oO FBUS1PAGSP 2 bits on backplane 


l 


o FBUSILOADSSP - 1 bit on backplane 

o FBUS2SSSSP - 10 bits on backplane 

Oo FBUS2ADRSP - 3 bits on backplane 

Oo FBUS2PAGSP - 2 bits on backplane 

oOo FBUS2LOADSSP - 1 bit on backplane 

Oo FDATAHITSSSP - 1 bit from OF 

Oo FOPTIMALSSSP - 1 bit from OF 
o XWBUSTAG - 7 bits on backplane 

oO XADRBUSSP - 40 bits on backplane 

Oo XWRTBUSSP - 40 bits on backplane 


] 
AS 


Oo XWBUSLENSP bits on backplane 


Oo MRBUSSSSP - 40 bits on backplane 


H 
Re 


o MRBUSVALIDSP bit on backplane 


i 
~ 


oOo MRBUSTAGSP bits pipelined with MRBUS 
Oo XWBUSCMDSP - 5 bits on backplane 
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10.1.4 STOP LOGIC (Continued) 
o XADRBUSSP - 4 bits on backplane 
REQUEST 
(FWBUSREQOFSP, 
FWBUSREQLFSP, 
EWBUSREQXMDP, 
EWBUSREQXMXP ) 
Oo PCBUS - 27 bits internal to IF 


These conditions can be 'ANDed' or 'ORed' together to form a 
stop condition. These conditions must be set up via the 
maintenance chain. 


The Operand Fetch module has stop logic to halt the system 
upon data comparision of the following busses and signals: 


o BRANCH FIELD - Branch field specified within CREG 

o FOUPC - OF microprogram counter 

o CBUS - 40 bits of CBUS data internal to OF DATA 
CARD 

o IXVALID - 3 bits specifying validity of IX 1-3 
cache 

o CODE HIT - Code hit condition from OFTEST 

o DATA HIT - Data hit condition from OFTEST 

o IXIA HIT - Index/Indirect hit condition from OFTEST 

o LIX'ED - Outstanding mobile index registers flag 

o POPLOCKL ~ OPCOMP signal from XM during normal 
operation 

o LOCKFUL - Lock full condition, from AT-LEAST-1L 
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10.1.4 STOP LOGIC (Continued) 
o XMEVENT - XM event wire to OF 
oO ADDRERR - Fetch address error register (IF,OF) 
Oo IXCACHE - 3 bits specifying if any one of the 3 


index registers is being pre-cached 
with data yet to be written by XM. 


These stop conditions are separated into four groups with one 
group on OFD and three groups on OFC. 


Group I (OFC) 
FOUPC - 16 bit compare 


Group II (OFC) 
Branch field 
Code list 
LIX _ED 
POPLOCKL 


Group III (OFC) 
Address 
IXCACHE (2:0) 
IXVALID (2:0) 
Data Hit 
XMEVENT 
LOCKFUL 


Group IV (ODC) 
CBUS 


If more than one element is specified with a group, they will 
be ANDed internally before used as a STOP condition. Each 
group can be ANDed/ORed with other groups or conditions within 
the processor. OF does not perform self stop and it relies on 
the SMC to turn its clock off once a stop condition is met (3 
locks later). 
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10.2 TIMING 


To be specified. 
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11 BOARD LAYOUT 
BO DY F8 12 KG NO | 
J 
3 
[oaca | | 0310 | 03/5 O3LL : 
De FBCTAL 
Ege7 | [esca [este ESL 
F6 rer eaena= ocr REGL2 F BMUX 
[iiss | 
10 ROCTRL ADDR tel RBUS 
STOP STOP 
Lises | 
KY [roe] Coz} Cosap] | FROTAT|) | WAT_Fobeel Foust 
STOP STOP T 
c 
P 
y 
M8 ADRCTR| | ADRCTRE 
Cesre | Cea} Cearz] Leans | 
Pe Com} Cor] | REGIE Coins | 
Loors} (oom) (osiz |] Loans | 
RG werd CLAMN T Cosy] Cesta] (ssns J 


FLGURE 11-1 INSTRUCTION FETCH BOARD 
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_ 


4-1900422 6-100422 3-100422 | 


| I 

| I 

| LITFILE !)PTEST RAMS! FPTEST FAUREG FPTEST LITFILE PTEST RAMS! 
1 (b15-0) i (dO-3) (bU3-32) (d6-7) 
t I 


SCHPAD 


(b3-@) 


1995 71686 1985 94S} {995 8552 1995 9451 


SCHPAD | 3-100422 SCHPAD 3-100422 
! 


4-190422 \ 


| I 
| J : | 
; LITFILE ',PTEST RAMS!| BCOALU BCDALU FAUREG |), PTEST RAMS! 
(b7-4) 1 (b31-16) ! (d¥-5) (b31-28) 

H i 


1995 7166 1995 5905 1985 5905 1995 8552 


1395 7166 


SCHPAD SCHPRD SCHPAD SCHPAD SCHPAD SCHPAD 


CLKMNT 
(b15~-12) (b19-20) {b23-20) (b27-24) (b35-32) (b39-36} 
1995 7166 1995 7166 1995 7166 1995 7166 1995 7166 


FANORG FANDRG FANDRQ FANORO FANORG FANORG ae 


(b7-9) {b15-8) (b23-16) (b31-2U) (b39-32) (bU7-4O) (PARITY) 


BASS EOS) anne e ieee 008 1995 71091! 1995 7109/| 1995 7166 


ame yeal Ramee Damar Ce Gee TPT pT 3 
1 


l 
j| ME eBuyS FANORQ 

1 z 
|! blipoure | FOFFRZ (TRG_PARITY 
Ble Ni : mia (b53-bUSPAR 


1995 9709 {995 7307 1995 7109 


Peet 
Slooue2 |! 3-looyiy 


| i] | 
BLE 


OPLOUT OFFCTL AWRCTL 


1995 8503 1995 9550 1995 9501 


OFD CARD BACKPLANE 


Oo 


FIGURE 11-2 V500 OF DATA CARD LAYOUT 
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LOKCMP LOKCMP : LOKCMP 


LOKCMP : 
XMSEQI 


1995 7554 


XMSEQ1 
1995 8255 1995 7554 


CREG (276) 


53-27 

1995 8057 

aes ae ae ey) 

LOKCMP LOKCTL By 1peirr OF TEST oe Uleaatrae 
| 


Te 
1 ERAT nen we ! CRAM 


1995 8255 1985 8701 1985 7554 1995 9105 


CLKMNT = é CREG (27b) 


1995 8750 


[De es ee 0 ee ot 


Cerna Bie 
L 

| i 
as OPLOOK bu7Hl pou 7h OPLOOK 
1 uboxuP} ' 
| i 


1995 7307 1995 8206 1995 8206 


OFC CARD BACKPLANE 


FIGURE 11-3 V500 OF CONTROL CARD LAYOUT 


PAGE 258 


LOKCMP 


1995 8255 


LOKCMP 


1995 8255 


LOKCMP 


1995 8255) () | 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


PAGE .259 


pia Sh el are ret a 
| 1993 5212 

UNISYS CORPORATION oe + 

GENERAL SYSTEMS GROUP 

MISSION VIEJO PLANT V500 FETCH MODULE 

COMPANY fame ne eo ee + + 

CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 

12 BACKPLANE /FRONTPLANE DEFINITION 

BACKPLANE CONNECTOR - J3P4 
A B Cc D 
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BUS-5VO1A3P4 
BUS-5VO1A4P4 
BUS-5VO1A5P4 


Ce ee 


oo eo ee oe eee eee 


GND... (C5P3) 
FCEXTCMDPARP 
GND.. CTE?) 


eee eevee 


Cr 


GND... (D3P3) 
FCCSOURCE-3P 
GND... (D5P3) 


Cr 


BUS-5V01A3P5 
BUS-5V01A4P5 
BUS-5VO1A5P5 
GND...01A6P5 


oer eo eee 
Cr 
oe eee 


Ce ee 


BUS-2V01B4P5 
ESTIMEOUTISP 
BUS-2V01B6P5 


BUS- 2V01B8P5 


BUS-2V01C0P5 


eee ere ree eee 
ovr eevee ee 


oeoe eee een vee 


BUS-2V01C6P5 
FCCSOURCE-4P 
BUS-2V01C8P5 


BUS— ~2V01D0P5 


Cr 


Ce ee 


BUS-2V01D4P5 
FCCSOURCE-O0P 
BUS-2V01D6P5 


eee ee oe oe wee 


BUS-5VO1A3P6 
BUS~-5V01A4P6 
BUS-5V0O1A5P6 


eee ee oer eve 


GN OLATP7 
GN ‘O1A9P7 
G -O1B1P7 


GND... 01B9P7 
GN 01C1P7 


GND. 101C3P7 
GND. -O1C5P7 
FDAFGTBF$$$P 
GND...O1C7P7 
GND...01C9P7 
GND. -01D1P7 
GND. ..01D3P7 
FCCSOURCE-2P 
GND...01D5P7 


Cr 


GN O1D7P7 


BUS-5V0O1A3P7 
BUS-5VO1A4P7 
BUS-5VO1A5P7 


CD 


GND...01B7P7 


GND. 01B9P7 


oe em eo we eo eee 
oe eee 


eee eevereeee 


GND. -01C5P7 
FDAFEQBFS$$P 
GND...01C7P7 


Cr 
Cr ee 


ee 


GND...O1D3P7 
FCCSOURCE-1P 
GND...O1D5P7 


Cr 


GND...0O1D7P7 
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BOs weave ete sang . BUS-2VO1D8P5 —s ta wc eee ves dcenele Bein Sere a 
BTS IGN ia (DOPS) “saunas ewdas GND. ..01D9P7 GND. ..01D9P7 
RGA gota ears wae BUS-2VO1EOP5 vee eevee Paste enares ae 
392 GND es (EIPS) “veh eresarndas GND...01E1P7 GND. ..01E1P7 
BO its eee Mier ela ates es BUS-2VOLE2P5  —_ cc cee eee eee te tee eee 


43: GND...(E5P3) 
44: FBUSI1OPPRTYP 
Gide oo ceases adeeb 088 
46: GND...(F1P3) 
BTS crgcecenie ace eieee oe 
48: GND (F3P3) 
490% See eewes 

50: GND. .(F5P3) 
51: FBUS1$$$- 23P 
52: GND...(F7P3) 
BIS a. ates ce rae 
54: GND...(F9P3) 
Dy “fel <avanteies Ghee os arte ars 


56: GND...(G1P3) 
57: FBUS1$$$-52P 
58: GND...(G3P3) 
59: FBUS1S$$-48P 
60: GND...(G5P3) 
61: EXM20FSSSSSP 
62: GND...(G7P3) 
63: FSHOVESS$$$$P 
64: GND...(G9P3) 
65: FOSFBUS$REQP 
66: GND...(H1P3) 
67: ESLIXSOKS$$P 
68: GND...(H3P3) 
69: FDEXTENSYLOP 


70: GND...(H5P3) 
PLS eect v wre 84 
72: GND (H7P3) 
DOES Sa P erticceete: ste 48S 8's 
74: GND... (H9P3) 
DD aed Gee ee a ts 
76: GND...(1I1P3) 


77: FBUSIPAGS$-1P 
78: GND...(I3P3) 
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BUS- 2VOLE6P5 
BUS-2V01FO0P5 


eee eee ee ee oe 


oe eee > oe eo © oO 0 


BUS-2V01F4P5 
BUS~-2V01F6P5 
FBUS1S$$-20P 
BUS-2V01F8P5 
BUS- 2V01G0P5 
BUS- 2V01G2P5 
FBUS1S$$-49P 
BUS-2V01G4P5 
BUS- ~2VO01G6P5 
FYCOFSHOVESP 
BUS-2V01G8P5 
FOCINCMD1-0P 
BUS-2V01HOP5 
FSIFSFLUSHSP 
BUS-2V01H2P5 
FDEXTENSYL1P 
BUS-2V01H4P5 


ee 
eoeoe eer eve eee 
a D 


eee eee eer er eee 


BUS-2V011I2P5 
FBUS1ICMDPARP 


Ce ee 


oo eee eee ees 


oe eee eee wees 
Ce 


oe ee eee eevee 


GND...O1F5P7 
FBUS1$$$-22P 
GND...01F7P7 
GND...01F9P7 
GND. ..01G1P7 
FBUS1$$$-51P 
GND...01G3P7 
FIPARXDIGS$$P 
GND. ..01G5P7 
FOF2XMS$S$$S$P 
GND...01G7P7 


Co 


GND...01G9P7 


ESSYSSFLUSHP 
GND. ..0O1H1P7 
EQPCOMPLETEP 
GND...Q1H3P7 
FLIPXMFPAGEP 
GND...QO1H5P7 
G QO1H7P7 
G O1H9P7 


er 


GND... OLTIP7 
FBUS1PAGS$-0P 
GND. ..0113P7 


eee eee eee eve 


Ce 
Ce 


on eee ere eevee 


GND. ..O1F5P7 
FBUS1$$$~21P 
GND. . .01F7P7 
GND. ..O01F9P7 
GND. ..01G1P7 
FBUS1$$$-50P 
GND. ..01G3P7 


GND. ..01G5P7 
FQCFETFLSH1P 
GND...01G7P7 
GND.. 01G9P7 
ESFETSFLUSHP 
GND...0O1H1P7 
FDOPTIMALSS$P 
GND. ..01H3P7 


CY 
Ce 
Cr 


re er ey 


GND...O111P7 
FQDAWINTFULP 
GND...O1I3P7 
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79: FBUSIADR$-2P BUS-2V0114P5 FBUS 1ADRS$-1P FBUS 1ADR$-0P 


80: GND...(I5P3) FBUSILOADSSP GND...O1LI5P7 GND...QO1I5P7 
St Su mee er BUS-2V0116P5 sneer ances FQDRQINVALDP 
82: GND...(1I7P3) cece ee ee nes GND...QO117P7 GND...0O117P7 
Ce, Sra s Saderiecndis @ BUS-2V0118P5 a a ee eee e nee nnee 
84:3 GND...(T9P3) =n aeescevees . GND...O11I9P7 GND...Q1I9P7 
OSS. id et ae Nw GND...01J0P5 FDINTERFRZEP FCINTERFRZEP 
86: BUS-5V01J1P4 BUS-5V01J1P5 BUS-5VO1J1P6 BUS-5V0O1J1P7 
87: BUS-5V01J2P4 BUS-5V01J32P5 BUS-5V01J2P6 BUS-5V01J2P7 
88: BUS-5V01J3P4 BUS-5V01J3P5 BUS-5V0103P6 BUS-5V01J3P7 
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CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 

12 BACKPLANE /FRONTPLANE DEFINITION (Continued) 

BACKPLANE CONNECTOR - T5P4 
A B Cc D 
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BUS-5V01K5P4 
BUS-5V01K6P4 
BUS-5VO1K7P4 
FDABSGTBBS$P 
GND... (K9P3) 
FBUS1$$$-19P 
GND... (L1P3) 
FQCSLFCK1-3P 
GND... (L3P3) 


GND... (L7P3) 
GND... (M1P3) 


GND... (M3P3) 


Cr 


aoe eee ere eros 


BUS-5VO1K5P5 
BUS-5V0O1K6P5 
BUS-5V01K7P5 
GND...0O1K8P5 
FDABSEQBBSSP 
BUS-2V01L0P5 
FBUS1$$S$-16P 
BUS-2V01L2P5 
FQCSLFCK1-0P 
BUS-2V01L4P5 


BUS—2VO1L6P5 
BUS—2V01L8P5 
FCEXTCMD1-4P 
BUS-2V01MO0P5 


oe ee oe 


BUS- 2V01M2P5 


BUS-2V01M4P5 


BUS - 2V01N2P5 
BUS- 2V01N4P5 


Ce 


oe ee ee oe ee eee 


BUS-5VO1K5P6 
BUS-5V01K6P6 
BUS-5VO1LK7P6 
FCSLFCKPAROP 
GND. ..01K9P7 
FBUS1S$$$-18P 
GND...01L1P7 
FQCSLFCK1-2P 
GND...01L3P7 


oeoer eee ee 


GND...O01L9P7 
GND...01M1P7 


oe eee oe 


GND...01M3P7 


Ce ee ee ee 


on eee eee 


‘O1N1P7 


GND... 01N3P7 


Cr 
Cr 


CD 


GND...O1N9P7 


BUS-5V0O1K5P7 
BUS-5V0O1K6P7 
BUS-5VO1LK7P7 
FCEXTCMD1-0P 
GND...Q1K9P7 
FBUS1S$$-17P 
GND...01L1P7 
FQCSLFCK1-1P 
GND...O1L3P7 
GND. -O1L5P7 
GND. -Q1L7P7 
FCEXTCMD1-3P 
GND...01L9P7 


GND...01M1P7 


oer ee ee eee eve 


oe eo © we we oo 


Ce ee 
Cr 


Ce ee 


GND...O1N9P7 
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et eee cee ee ee mee eee tee tet nit ee meet emer mes rn ey rem mre me mes mes mes fume esse y ent cums et et sees teh ta th Me tm hd tre CON SED Smt hss es es ns ys yey ee te ee ee ew se 


36: FCINTCMD1-4P 


37: GND...(O1P3) 
BBs: eet eS ee as 
39: GND. . (03P3) 
BOM 5 eee Rhee eee 
41: GND (O5P3) 
BD. 5 id is aeiga Se den ese 
43: GND (O7P3) 
See aera ere oe eae 
BS Seo chee cei eho nbnie sob cbeue 
46: GND...(P3P3) 


47: FODSSS$S$AC-1P 
48: GND... (PSP3) 


SOS s ecby eevee on doe ee 
56: GND...(Q3P3) 
pe ae ee ae e 8 
58: GND...(Q5P3) 
BOS? ge enn aecarieits 


60: GND... (Q7P3) 
61: FQCINCMD1-2P 
62: GND...(Q9P3) 
OS8> crear he ote e eye 
64: GND...(R1P3) 


66: GND...(R3P3) 
GTS. Goad ae iaeh aia ete 
68: GND...(R5P3) 
OO Mile a eels Ses 
70: GND...(R7P3) 
71: FCINTCMDPARP 
72% ‘GND;..«<(R9P3) 
TBR ee Sg oe Breil Gite 


76: GND...(S3P3) 
77: ASHIFTINFO1P 
78: GND...(S5P3) 
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BUS-2V0100P5 
FQCINCMD1-1P 
BUS-2V0102P5 


oe eo ee ew ow oe 


BUS-2V0104P5 
BUS-2V0106P5 
BUS-2V0108P5 
BUS-2V01P2P5 
BUS-2V01P4P5 
FOD$$$$BC-OP 
BUS-2V01P6P5 


eeeevee 
or eee 


BUS- 2V0102P5 


BUS- 2v0104P5 


oecereer eer eee 


BUS-2V01Q8P5 
FCINTCMD1~-3P 
BUS-2V01R0P5 


BUS- 2V01R6P5 


BUS- 2V01R8P5 


oo ee ee eee 
oe eo oe ee ee oH 


BUS-2V01S4P5 
XFMODNBROKEP 


FCEXTCMD1-1P 


GND. ..0101P7 
GN ° * 0103P7 
G 0105P7 
G 0107P7 
GND. ..01P3P7 


FODSSSSAC-O0P 
GND...01P5P7 


oe ee eee oe oe 
eee woe ewer eere 


Ce 


rae Susanne 
GND... '01Q7P7 
Aa cea 1P 
GND...01Q9P7 


oo ee 


GND. . .01R1P7 


GND...0O1R5P7 


eee oe oe 


GND...01R7P7 


Ce 


GND. ..01S3P7 
XSTOPSANDSSN 
GND...01S5P7 


FCEXTCMD1-2P 
GND...0101P7 


ovr eee wee evnee 


GND... 0103P7 
GN -O105P7 
GN :0107P7 
GND...0O1P3P7 


FODSSSSBC-1P 
GND...01P5P7 


eoeoeeevee 


GND...01P7P7 
“5 ND... ge 
GND...0191P7 
GND. . .0103P7 


GND... .0105P7 
GND...0107P7 
FODSSSSCC-OP 
GND. « .0109P7 


oeereveeeve eevee 
oe ee ere e er vneee 


Ce 


oe eee eee weve 
Ce 


Cr 


GND...01S3P7 
eet eck 
GND...01S5P7 
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TOS? Aine earevets cleo BUS-2V01S6P5 X1SHIFTOUTSP XFMODBROKESP 


80: GND...(S7P3) 
81: A1CARDENS-OP 
82: GND...(S9P3) 
83: ASHIFTENFO1P 
84: GND...(T1P3) 
85: AFOENFETCHCP 
86: BUS-5V01T3P4 
87: BUS-5V01T4P4 
88: BUS-5V01T5P4 
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AFMODENABLEP 
BUS-2V01T0P5 
ACLEARSSFO1P 
ASOCKECLS29P 
BUS-5VO01T3P5 
BUS-5V01T4P5 
BUS-5VO01T5P5 


GND...018S7P7 
A1CARDENS-1P 
GND...01S9P7 
ADANGERSFO1P 
GND...O1T1P7 
ASOCKECLS29N 
BUS-5V01T3P6 
BUS-5VO1T4P6 
BUS-5V0O1T5P6 


GND...01S7P7 
A1CARDENS$-2P 
GND...01S9P7 
APOWERUPOKIN 
GND...01T1P7 
GND...017T2P7 
BUS-5V01T3P7 
BUS-5V01T4P7 
BUS-5V01T5P7 


PAGE 265 


Hee ee ee ea ee 
| 1993 5212 
UNISYS CORPORATION $------------------------- + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY ta----------------------- = === 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 
12 BACKPLANE /FRONTPLANE DEFINITION (Continued) 
FRONTPLANE CONNECTOR - JOAO 
A B Cc D 
GE: 15, oh Nevius bikacee Eee AN EES ; GND.....A6A2 QDAUREGO-13L 
02: GND.. A7A0 GND..... A7A0 QDAUREGO-03L GND... (A7A4) 
OG%, Goat eam ase FCCADR2-0... GND x. wey A8A2 QDAUREGO-14L 
04: GND.....A9A0 GND. 0.66% A9A0 QDAUREGO-04L GND... (A9A4) 
O52) kh eae weer FCCADR2-1... GND.....BOA2 QDAUREGO-15L 
06: GND..... B1A0 GND + 64.5% B1A0 QDAUREGO-05L GND... (B1A4) 
OLE. totvw aware as Vx FCCADR2-2... GND.....B2A2 QDAUREGO-16L 
08: GND.....B3A0 GND.....B3A0 QDAUREGO-06L GND... (B3A4) 
Oe acs toca s wine ai’ FCCADR2-3... GND.....B4A2 QDAUREGO-17L 
10: GND.....B5A0 GND.....B5A0 QDAUREGO-07L GND... (B5A4) 
112 -FOCWE2 400% « FCCADR2-4... GND.....B6A2 QDAUREGO-18L 
12: GND.....B7A0 GND.....B7A0 QDAUREGO-08L GND... (B7A4) 
13: FCASRC2-0... QDENDPAROL.. GND.....B8A2 QDAUREGO-19L 
14: GND.....B9A0 GND.....B9A0 QDAUREGO-09L GND... (B9A4) 
LSS adawateae tats QDAUREGO-00L GND so4 2a G0A2 QDAUREGO-20L 
16: GND.....C1A0 GND.....C1A0 QDAUREGO-10L GND...(C1A4) 
17: FCASRC2-1... QDAUREGO-01L GND s0.04% C2A2 QDAUREGO-21L 
18: GND.....C3A0 GND.....C3A0 QDAUREGO-11L GND...(C3A4) 
19: QDBEGPARO... QDAUREGO-02L GND.....C4A2 QDAUREGO-22L 
20: GND..... C5A0 GND..... C5A0 QDAUREGO-12L GND...(C5A4) 
21: Lean es YDBEGAD-06L. GND (2-53 C6A2 QDAUREGO-23L 
22 GND acc ar C7A0 GND«isis TAG YDBEGAD-01L. GND... (C7A4) 
23: YDBEGAD-17L. YDBEGAD-07L. GND..... C8A2 QDENDOADR24L 
24% GND. 5-00 CIAO GND..... CIAO YDBEGAD-02L. GND... (C9A4) 
25: YDBEGAD-18L. YDBEGAD-08L. GND.....DOA2 YDBEGAD-00L. 
26: GND..... D1A0 GN ae D1A0 YDBEGAD-03L. GND...(D1A4) 
DT tor etki edene eae YDBEGAD-09L. GND. sca: D2A2 FCBADR6PAR1. 
28% GND. 64s D3A0 GND..... D3A0 YDBEGAD-04L. GND... (D3A4) 
29: YDBEGAD-19L. YDBEGAD-10L. GND..... D4A2 FCBADR6PARO. 
30 GNDy6 a6-s D5A0 GND 6 is D5A0 YDBEGAD-05L. GND... (D5A4) 
31: YDBEGAD-20L. YDBEGAD-11L. GND..... D6A2 FCBADR3-5... 
32% GNDi4.44 D7A0 GND 5:46. D7A0 FCAADR2-0.. GND...(D7A4) 
cee Ses ee ae YDBEGAD-12L. GND..... D8A2 FCBADR2-0... 
34: GND..... D9AO GND 24.4 D9AO FCAADR2-1, GND... (D9A4) 
35: YDBEGAD-21L. YDBEGAD-13L. GND..... EOA2 FCBADR2-1... 
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36: GND.....E1A0 GND.....E1A0 FCAADR2-2. GND... (E1A4) 
37: YDBEGAD-22L. YDBEGAD-14L. GND.....E2A2 FCBADR2-2... 
38: GND.....E3A0 GND.....E3A0 FCAADR2-3... GND... (E3A4) 
BO ese GW we - YDBEGAD-15L. GND.....E4A2 FCBADR2-3... 
40: GND..... E5A GND.....E5A0 FCAADR2-4.. GND... (E5A4) 
41: YDBEGAD-23L. YDBEGAD-16L. GNDs. éa45 E6A2 FCBADR2-4... 
42: FCABSRCPRTYO QCCADR3-2... GND..... FORD gelweseactos 
43: GND..... F1A0 GND.....FIAO QCASRC3-0... GND... (F1A4) 
BAe es os Naat Gag QCCADR3-3... GND.....F2A2 FDPTREGO-0.. 
45: GND... F3A0 GND..... F3A0 QCASRC3-1... GND... (F3A4) 
46: QCFBUSIWE1.. QCCADR3-4... GNDae ve F4A2 FDPTREGO-1.. 
47: GND..... F5A0 GND.....F5A0 FDODDPC..... GND... (F5A4) 
48: QCFBUS2WE1.. QCBSRC3-0... GND ee a4 F6A2 FDPTREGO-2.. 
49: GND..... F7A0 GND.....F7A0 FDIFUNDIGO.. GND... (F7A4) 
BOs. ad cearee en, aes QCBSRC3-1... GND..... F8A2 FDPTREGO-3.. 
51 GND vice F9AO GND.....F9A0 FDIFLIMERRO. GND... (F9A4) 
52: QCFB2SRCl... FCBSRC2-0... GNDS 3.6 GOA2 FDPTREGO-4.. 
53: GND..... G1A0 GND.....G1A0 FDOFUNDIGO.. GND... (G1A4) 
54: FCCMBINEPARO FCBSRC2-1... GND..... G2a2 QCAADR3-0... 
55: GND.....G3A0 GND.....G3A0 FDOFLIMERRO. GND... (G3A4) 
DOe ve ak enue ee QCCWE3...... GNDsca 43 G4a2 QCAADR3-1... 
57: GND.....G5A0 GND.....G5A0 FDUNDABADERO GND... (G5A4) 
58: QCDATHIT-0.. QCALUCMD1-0. ENDie vans G6A2 QCAADR3-2... 
59: GND..... G7A0 GND.....G7A0 FDUNDIGABO.. GND... (G7A4) 
60: QCDATHIT-1.. QCALUCMD1-1. GND.....G8A2 QCAADR3-3... 
61: GND.....G9A0 GND.....G9A0 FDOFADRERRO. GND... (G9A4) 
628 Ae tass oe QCALUCMD1-2. GNDss ei HOA2 QCAADR3-4... 
63: GND.....H1A0 GND.....H1A0 FCCADRPARO.. GND... (H1A4) 
64: FCCSRCPRTYO. QCALUCMD1-3. GND.....H2A2 FCBADRPARO.. 
65: GND.....H3A0 GND sco-40 H3A0 QCCADR3-0... GND... (H3A4) 
GOR b25tr ae tones FCALUCMDPARO GNDY. sine H4A2 QCCADR3-1... 
67: GND..... H5A0 GND.....H5A0 FDALUEXCPTO. GND... (H5A4) 
G8 eee reser ave GCCWHS yas es: GND aa H6A2 QCCADR3-2... 
69: GND.....H7A0 GND.....H7A0 QCASRC3-0... GND... (H7A4) 
DOS: saree Uae Bind QCBSRC3-0... GND.....H8A2 QCCADR3-3... 
71: GND.....H9AO GND.....H9AO QCASRC3-1... GND... (H9A4) 
72: QCBEGADRSYNC QCBSRC3-1... GND.....I0A2 QCCADR3-4... 
73% GND i 65a3 T1A0 GND s.¢ x34 T1A0 QCBADR3-0... GND... (I1A4) 
TOS cleat routs wrctars QCAADR3-0. GND ass T2A2 QCBADR3-0... 
752 GNDse ines 13A0 GNDs.. 3 «4 T3A0 QCBADR3-1... GND... (13A4) 
76: QDBBUSUNDIG. QCAADR3-1. GND..... T4A2 QCBADR3-1... 
Le GND oxen I5A0 GND eoi0 3.4 I5A0 QCBADR3-2... GND... (I5A4) 
78: FDAUREGEQO.. QCAADR3-2. GND ia'e5-s I6A2 QCBADR3-2... 
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79: GND.....I7AO GND..... I7A0 QCBADR3-3... GND... (I7A4) 

SOR ese eh Moved 4 QCAADR3-3... GND.....I8A2 QCBADR3-3... 

81: GND..... I9AO GND.....I9A0 QCBADR3~4... GND... (19A4) 

82: FDALUEXCPT1. QCAADR3-4,.. GND..... JOA2 QCBADR3-4... 

BB ceases Date iio 5° eteud odie! oteleeeat’ tea epeses  _¢ wate Sat coluvaae ie te, nets 

Bae GUAGE Sa Vesa, <isailsckeeiee tena ‘Gates Brunei” “eceteteativatciiaey 

BOS ew ew sere eae | wate ens eReMRG AL. - PwylaatuanereCeusek secs Sapna o aye Ce el aes 

86: ieee eee “se eheeck Sevag: havea anseds Sell ah Sco idan dover eats 

BPE se deel tis . Season Biawraseretedtee sitet? wth lao tia Tate : : 

BBs ste e Reiok baa.  oeiebecemecd Rite er star Cees . SP We Rater el ater othe 
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12 BACKPLANE/FRONTPLANE DEFINITION (Continued) 
FRONTPLANE CONNECTOR - T2A0 
A B Cc D 
Ol: QCASRC1-0... QCCADR1-0... GND..... K8A2 FCPTEST1-0.. 
02: GND..... K9AO GND..... K9AO FCPTEST3-0.. GND... (K9A4) 
OBe iwi gae mele eats QCCADR1-1... GND.....LOA2 FCPTEST1-1.. 
04: GND..... L1A0 GN eats, L1A0 FCPTEST3-1.. GND... (L1A4) 
05: QCASRC1-1... QCCADR1-2... GND..... L2A2 FCPTEST1-2.. 
06: GND.....L3A0 GND.....L3A0 FCPTEST3-2.. GND... (L3A4) 
072 QCCWEI. s+ QCCADR1-3... GND..... L4A2 FCPTEST1-3.. 
08: GND.....L5A0 GND.....L5A0 FCPTEST3-3.. GND... (L5A4) 
OOF asad wees “ QCCADR1-4... GND..... L6A2 QDAUREG1-141L 
10: GND.....L7A GND.....L7A0 QDAUREG1-04L GND... (L7A4) 
11: QCALUCMD1-3. QCBSRC1-0... GND.....L8A2 QDAUREG1-15L 
12: GND.....L9A0 GND.....L9A0 QDAUREG1-05L GND... (L9A4) 
13: QCALUCMD1-2. QCBSRC1-1... GND.....MOA2 QDAUREG1-16L 
14: GND.....M1A0 GND.....M1A0 QDAUREG1-06L GND... (M1A4) 
LOS cots dchtnt eos ean QCALUCMD1-1. GND.....M2A2 QDAUREG1-17L 
16: GND.....M3A0 GND.....M3A0 QDAUREG1-07L GND... (M3A4) 
17: QCALUCMD1-0. QCCADR3-1... GND.....M4A2 FDPTREG1-0.. 
18: GND.....M5A0 GND sea: M5A0 FDIFLIMERR1. GND... (M5A4) 
19: QCCADR3-0... QCAADR1-0.. GND os 4s M6A2 FDPTREGI-1.. 
20: GND..... M7A0 GND ack 8 M7A0 FDIFUNDIG1.. GND... (M7A4) 
21: aieriose eee g ca QCAADR1-1.. GND.....M8A2 FDPTREG1-2.. 
22: GND..... M9AO GND..... M9AO FDOFLIMERR1. GND... (M9A4) 
23: QCAADR1-3. QCAADR1-2.. GNDisacds NOA2 FDPTREG1-3.. 
24: GND..... N1A0 GND..... N1A0 FDOFUNDIG1.. GND... (N1A4) 
25: QCAADR1-4... FDBBYTO-OL.. GND..... N2A2 FDPTREG1-4.. 
26: GND.....N3A0 GND..... N3A0 FDUNDABADER1 GND... (N3A4) 
2 ene aes eS ‘ FDBBYTO-1L.. GND..... N4A2 QDAUREG1-181L 
28: GND..... N5A0 GND..... N5A0 FDUNDIGABI.. GND... (N5A4) 
DQEN WER Satie eter hae Wie FDBBYTO-2L.. GND..... N6A2 QDAUREG1-19L 
30: GND..... N7A0 GND..... N7A0 QDAUREG1-08L GND... (N7A4) 
PL * ay he ais Gy evacuees FDENDEQOL... GND..... N8A2 QDAUREG1-20L 
32: GND..... N9AO GND ic N9AO QDAUREG1-09L GND... (N9A4) 
OS eds eee ae QDENDPARIL.. GND os tac5-% OOA2 FCAADRPARL.. 
34: GND..... O1A0 GND..... O1A0 QDAUREG1-10L GND... (O1A4) 
BSF ess 6a eas QDAUREG1-00L GND..... O2A2 FCAADRPARO.. 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 
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36: GND..... O3A0 GND 23a 03A0 QDAUREG1-11L GND... (03A4) 

37: QDAUREG1-22L QDAUREG1-01L GNDis es j O4a2 QDAUREG1-21L 

38: GND..... O5A0 GND.....O5A0 QDAUREG1-12L GND... (O5A4) 

OO re Sram tags QDAUREG1-02L GND yar O6A2 QDAUREG1-23L 

40: GND..... O7A0 GND va.4:34 O7A0 QDAUREG1-13L GND... (O7A4) 

41: QDENDIADR241 QDAUREG1-03L GND..... O8A2 QDBEGPAR1... 

QDBEGAD-14L. GND.....P2A2 FCOFSHOVE... 


43: GND..... P3A0 
Wee oe coer as ise we thane 
45: GND..... P5A0 
BOS. eg hae eye x 
47: GND..... P7A0 
ABS ew Ree 6 Ge 
49: GND..... P9A0 
BOS . ails eee ee ee . 

51: GND.. »Q1A0 
SQ sigs ae sie es 
53: GND.. Q3A0 
BOs sendin wirics sieht. 0% 
55: GND. - -Q5A0 
Ose verwse: a6 in Rs 
57: GND.....Q7A0 
58: pear eens 

59: GND.....Q9A0 
602 wee ces 6% 
61: GND.....RIAO 
6:23 laces ere 
63: GND -R3A0 
1g Sy er eecas Cyerens 
65: GND -R5A0 
OG virco bees Soa 
67: GND..... R7A0 
OB Siw See S< 
69: GND..... RIAD 
EQ:fs Ate Beckton rene 

71: GND..... S1A0 
TOE. BAe eee ee a 
73: GND.. »S3A0 
Peet ew castes gious satuettetechaste 
75: GND..... S5A0 
TOS. axe eee 8 ora ees 
77: GND..... S7A0 
POR testie eee Nie 6 is 


-~Unisys Prior Written Consent Required For Disclosure Of This Data-- 


COND ixaeeos P3A0 
QDBEGAD-15L. 
GND:...4:; P5A0 
QDBEGAD-16L. 
CNDs. 25x P7A0 
QDBEGAD-17L. 
GND..... P9AO 
QDBEGAD-18L. 
GND.....Q1A0 
QDBEGAD-19L. 
GND.....Q3A0 
QDBEGAD-20L. 
GND.....Q5A0 
QDBEGAD-21L. 
GND.....Q7A0 
QDBEGAD-22L. 
GND.....Q9A0 
QDBEGAD-23L. 
GNDGs aan R1A0 
GND i cia R3A0 
OND ec Sis R5A0 
GND isrcaeaxd R7A0 
GND. s+ 5 6 RIAO 
QCASRC1-0... 
GNDs5-0:3 S1A0 
QCASRC1-1... 
GND in 4 ks S3A0 
QCCADR1-0... 
CND aia S5A0 
OCCADRI=1. 4.2 
GNDs cee S7A0 
OCCADR1=2.... 


GND: 6-243 P4A2 
QDBEGAD-10L. 
GND.....P6A2 
QDBEGAD-11L. 


GNDes 5 3s P8A2 
QDBEGAD-12L. 
GND.....QOA2 
QDBEGAD-13L. 
GND..... Q2A2 
GND.....Q4A2 
GND..... Q6A2 


.ROA2 
GND.....R2A2 
QCBSRC1-0... 
GND any bs R4A2 
QCBSRC1-1... 
GND x4 su R6A2 
QDBEGAD-O00L. 
OND. 24.4 R8A2 
QDBEGAD-O1L. 
GND..... SOA2 
QDBEGAD-02L. 
CNDwci dh S2A2 
QDBEGAD-03L. 
GNDs nes S4A2 
QDBEGAD-04L. 
CON Dieses S6A2 
QDBEGAD-05L. 
CNDoa woe S8A2 


GND... (P3A4) 
QDBEGAD-O08L. 
GND... (P5A4) 
FCBADRI-5... 
GND... (P7A4) 
FCBADR2-5... 
GND... (P9A4) 
QCBADR1-0... 
GND... (Q1A4) 
QCBADRI1-1... 
GND... (Q3A4) 
QCBADR1-2... 
GND... (Q5A4) 
QCBADR1-3... 
GND... (Q7A4) 
QCBADR1-4... 
GND... (Q9A4) 
GND... (R1A4) 
GCOWEL < .asea/s 
GND... (R3A4) 
QCAADR1-0... 
GND... (R5A4) 
QCAADRI-1... 
GND... (R7A4) 
QCAADR1-2... 
GND... (R9A4) 
QCAADR1-3... 
GND... (S1A4) 
QCAADR1-4... 
GND... (S3A4) 
QCBADR1-0... 
GND... (S5A4) 
QCBADR1-1... 
GND... (S7A4) 
QCBADR1-2... 
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79: GND.....S9A0 GND.....S9A0 QDBEGAD-O6L. GND... (S9A4) 
BOSs sete ae onal ane QCCADR1-3... GND.....TOA2 QCBADRI1-3... 
81: GND.....TI1A0 GND.....T1IA0 QDBEGAD-0O7L. GND... (T1A4) 
Bose sence ere QCCADR1-4... GND.....T2A2 QCBADR1-4... 
BOs eke sree eee were Stele alan dsse eas Nieteele CaM wee Me sunita olga tone: teleue a 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 
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$2 BACKPLANE/FRONTPLANE DEFINITION (Continued) 

BACKPLANE CONNECTOR - J3P4 
A B Cc D 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-5VF1A3P4 
BUS-5VF1A4P4 
BUS-5VF1A5P4 
GND... (A7P3) 
MRBUSSS$$-39P 


GND... (A9P3) 
XADRBUS$-39P 
GND... (B1P3) 


FBUS1$$$-39P 
GND... (B3P3) 
GND... (B5P3) 
GND...(B7P3) 
MRBUSPARITYP 
GND... (B9P3) 


: XADRBUSS-35P 


GND...(C1P3) 
FBUS1S$S$-35P 
GND... (C3P3) 
MRBUS$$$-35P 
GND... (C5P3) 
FCEXTCMDPARP 
GND... (C7P3) 
GND... (C9P3) 
XADRBUS$-31P 
GND... (D1P3) 
FBUS1$$$-31P 
GND... (D3P3) 
FCCSOURCE-3P 
GND...(D5P3) 
MRBUSS$$$-31P 
GND... (D7P3) 


BUS-5VF1A3P5 
BUS-5VF1A4P5 
BUS-5VFI1A5P5 
GND...F1A6P5 
BUS-2VF1A8P5 
MRBUSSSS$-36P 
BUS-2VF1BOP5 
XADRBUSS-36P 
BUS-2VF1B2P5 
FBUS1S$S$-36P 
BUS-2VF1B4P5 
BUS- 2VF1B6P5 
BUS- “2VF1B8P5 
XWBUSPARITYP 
BUS-2VF1COP5 
XADRBUSS~-32P 
BUS-2VF1C2P5 
FBUS1$$$-32P 
BUS-2VF1C4P5 
MRBUSSS$$-32P 
BUS-2VF1C6P5 
FCCSOURCE-4P 
BUS-2VF1C8P5 
BUS-2VF1D0P5 
XADRBUSS-28P 
BUS-2VF1D2P5 
FBUS1S$$-28P 
BUS-2VF1D4P5 
FCCSOURCE-0OP 
BUS-2VF1D6P5 
MRBUSSSS-28P 


BUS-5VF1A3P6 
BUS-5VF1A4P6 
BUS-5VF1A5P6 
GND...F1A7P7 
MRBUSSS$S$-38P 
GND...F1A9P7 
XADRBUSS$-38P 
GND...F1B1P7 
FBUS1SSS-38P 
GND...F1B3P7 
GND. ..F1B5P7 
GND. ..F1B7P7 
XADRBUSPRTYP 
GND...F1B9P7 
XADRBUSS-34P 
GND...F1C1P7 
FBUS1SSS-—34P 
GND...F1C3P7 
MRBUSSSS~34P 
GND...F1C5P7 
FDAFGTBFSS$$P 
GND...F1C7P7 
GND...F1C9P7 
XADRBUS$-30P 
GND...F1D1P7 
FBUS1$$$-30P 
GND...F1D3P7 
FCCSOURCE-2P 
GND...F1D5P7 
MRBUSSSS-—30P 
GND...F1D7P7 


BUS-5VF1A3P7 
BUS-5VF1A4P7 
BUS-5VFIA5P7 


oe ee ewww wee e 


GND. ..FLATP7 
MRBUSS$$-37P 
GND...F1A9P7 
XADRBUSS-37P 
GND...F1B1P7 
FBUS1S$S$S$-37P 
GND...F1IB3P7 
GND... F1B5P7 
GND. »F1B7P7 
FBUS1PRTY40P 
GND...F1IB9P7 
XADRBUSS-33P 
GND...F1C1P7 
FBUS1$$S$-33P 
GND...F1C3P7 
MRBUSSS$$-33P 
GND...F1C5P7 
FDAFEQBFSSSP 
GND...F1C7P7 
GND. ..F1IC9P7 
XADRBUSS-29P 
GND. ..F1D1P7 
FBUS1SSS-29P 
GND...F1ID3P7 
FCCSOURCE-1P 
GND...F1D5P7 
MRBUSSSS$-29P 
GND...F1D7P7 
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37: GND...(D9P3) 
38: XADRBUS$-27P 
39: GND...(E1P3) 
40: FBUS1$$$-27P 
41: GND... (E3P3) 
42: FBUS1$$$-47P 
43: GND...(E5P3) 


45: MRBUSS$$-27P 
46: GND...(F1P3) 


48: GND...(F3P3) 
49: XADRBUS$-23P 
50: GND...(F5P3) 
51: FBUS1$$$-23P 
52: GND...(F7P3) 
53: FBUS1$$$-43P 
54: GND...(F9P3) 
55: MRBUSSS$-23P 
56: GND...(G1P3) 
57: FBUS1$$$-52P 
58: GND...(G3P3) 
59: FBUS1$$$~48P 
60: GND...(G5P3) 
62: GND...(G7P3) 
63: FSHOVESSS$$$P 
64: GND...(G9P3) 
65: FOSFBUSSREQP 
66: GND...(H1P3) 


68: GND... (H3P3) 
69: FDEXTENSYLOP 
70: GND...(H5P3) 
71: MRBUSERRS-3P 
72: GND...(H7P3) 
73: MRBUSTAGS-6P 
74: GND... (H9P3) 
75: MRBUSTAGS$-2P 
76: GND...(I1P3) 
77: FBUS1PAGS-1P 
78: GND...(I3P3) 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


cee ee eo ee eee 


BUS-2VF1E0P5 
XADRBUS$-24P 
BUS-2VF1E2P5 
FBUS1S$$-24P 
BUS-2VF1E4P5 
FBUS1$S$S$-44P 
BUS-2VF1E6P5 
BUS-2VF1FO0P5 
MRBUSSS$$-24P 
BUS-2VFI1F2P5 
BUS-2VF1F4P5 
XADRBUSS-20P 
BUS-2VF1F6P5 
FBUS1SS$-20P 
BUS-2VF1F8P5 
FBUS1SSS-40P 
BUS-2VF1G0P5 
MRBUSSS$$-20P 
BUS-2VF1G2P5 
FBUS1SSS~49P 
BUS-2VF1G4P5 
FIPAROPAFBFP 
BUS-2VF1G6P5 
FYCOFSHOVESP 
BUS-2VF1G8P5 
FQCINCMD1-0P 
BUS-2VF1HOP5 
FSITFSFLUSHSP 
BUS-2VF1H2P5 
FDEXTENSYL1P 
BUS-2VF1H4P5 
MRBUSERRS-4P 
BUS-2VF1H6P5 
MRBUSERRS-OP 
BUS-2VF1H8P5 
MRBUSTAGS-3P 
BUS-2VFI1I0P5 
MRBUSTAGPARP 
BUS-2VF11I2P5 
FBUS 1CMDPARP 


GND...F1D9P7 
XADRBUSS-26P 
GND...F1E1P7 
FBUS1$$$-26P 
GND...F1E3P7 
FBUS1SSS-46P 
GND...F1E5P7 
MRBUSS$$-26P 
GND...F1F1P7 
GND...F1F3P7 
XADRBUSS-22P 
GND...F1F5P7 
FBUS1SSS$-22P 
GND...F1F7P7 
FBUS1SSS-42P 
GND...FI1F9P7 
MRBUSSSS-22P 
GND...F1G1P7 
FBUS1SSS-51P 
GND...F1G3P7 
FIPARXDIGSSP 
GND...F1G5P7 
GND...F1G7P7 
FDATAHITSSSP 
GND...F1G9P7 
ESSYSSFLUSHP 
GND...F1H1P7 
GND...F1H3P7 
GND...F1H5P7 
MRBUSERRS-2P 
GND...F1H7P7 
MRBUSTAGS-5P 
GND...F1H9P7 
MRBUSTAGS-1P 
GND...F1I1P7 
FBUS1PAGS-O0P 
GND. ..F1I3P7 


GND...F1D9P7 
XADRBUSS$-25P 
GND...F1E1P7 
FBUS1SSS-25P 
GND...F1E3P7 
FBUS1SSS-45P 
GND...FLE5P7 
MRBUSSSS~-25P 
GND...F1F1P7 
GND...F1F3P7 
XADRBUS$-21P 
GND...F1F5P7 
FBUS1SSS-21P 
GND...F1F7P7 
FBUSI1SSS-41P 
GND...F1F9P7 
MRBUSSSS-~-21P 
GND...F1GLP7 
FBUS1SSS-50P 
GND...F1G3P7 
FIPARFEDIGSP 
GND...F1G5P7 
FQCFETFLSH1P 
GND...F1G7P7 
FOPTIMALSS$$P 
GND...F1G9P7 
ESFETSFLUSHP 
GND...F1H1P7 
FDOPTIMALSSP 
GND...F1H3P7 
MRBUSVALIDSP 
GND...F1H5P7 
MRBUSERRS-1P 
GND...F1H7P7 
MRBUSTAGS-4P 
GND...F1H9P7 
MRBUSTAGS-OP 
GND...F1I1P7 
FQDAWINTFULP 
GND...F11I3P7 
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ee re re er mee eee re en es ee ee me ee ee em ee re ee ee ee es ee SS Se 


79: FBUSIADRS-2P 
80: GND...(I5P3) 
81: FBUS2PAGS-1P 
82: GND...(I7P3) 
83: FBUS2ADRS-2P 
84: GND...(I9P3) 
85: MRBUSTATPARP 
86: BUS-5VF1J1P4 
87: BUS-5VF1J2P4 
88: BUS-5VF1J3P4 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-2VF114P5 
FBUSILOADSSP 
BUS-2VF1I6P5 
FBUS2CMDPARP 
BUS~-2VF1I8P5 
FBUS2LOADSSP 
GND...F1J0P5 
BUS-5VF1J1P5 
BUS-5VF1J2P5 
BUS-5VF1J3P5 


FBUSI1ADRS-1P 


GND...F1I5P7 
FBUS2PAGS-0OP 
GND...F1I7P7 


FBUS2ADRS-1P 
GND...F1I9P7 
FDINTERFRZEP 
BUS-5VF1J1P6 
BUS-5VF1J2P6 
BUS-5VF1JI3P6 


FBUS1ADRS$-0P 
GND...FLI5P7 
FODRQINVALDP 
GND...F1I7P7 
FBUS2ADRS-0P 
GND...F1I9P7 
FCINTERFRZEP 
BUS-5VF1J1P7 
BUS-5VF1J2P7 
BUS-5VF1J3P7 


PAGE 274 


Be oh ee ies 
| 1993 5212 
UNISYS CORPORATION Hanne ee ee een nen nn + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY $--------- = 55-5 oe eee ee ee ee 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 
12 BACKPLANE /FRONTPLANE DEFINITION (Continued) 
BACKPLANE CONNECTOR - T5P4 
A B e D 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-5VF1K5P4 
BUS-5VF1K6P4 
BUS-5VF1K7P4 
FDABSGTBBS$P 
GND... (K9P3) 
FBUS1$$$-19P 
GND... (L1P3) 
FQCSLFCK1-3P 
GND... (L3P3) 
XWBUSLENS-3P 
GND... (L5P3) 
XWBUSCMD$-4P 
GND... (L7P3) 
XWBUSCMD$-0P 
GND... (L9P3) 
MQUEUEFULLS$P 
GND... (M1P3) 
EWBUSREQXMDP 
GND... (M3P3) 
XWBUSTAGS-6P 
GND... (M5P3) 
XWBUSTAGS-2P 
GND... (M7P3) 
GND... (M9P3) 
XADRBUS$-19P 
GND... (N1P3) 
MRBUSS$$$-19P 
GND... (N3P3) 
GND... (N5P3) 
XADRBUSS$-15P 
GND... (N7P3) 
FBUS1$$$-15P 
GND... (N9P3) 


BUS-5VF1K5P5 
BUS-5VFI1K6P5 
BUS-5VF1K7P5 
GND...FIK8P5 
FDABSEQBBSSP 
BUS-2VF1LOP5 
FBUS1SSS-16P 
BUS-2VF1L2P5 
FOCSLFCK1-OP 
BUS-2VF1L4P5 
XWBUSLENS-OP 
BUS-2VF1L6P5 
XWBUSCMDS-1P 
BUS-2VF1L8P5 
FCEXTCMD1-4P 
BUS-2VF1MO0P5 
XWBSRQIDS-O0P 
BUS-2VF1M2P5 
FWBUSREQOFSP 
BUS-2VF1M4P5 
XWBUSTAGS-3P 
BUS-2VF1M6P5 
XWBUSTAGPARP 
BUS-2VF1M8P5 
BUS-2VF1NOP5 
XADRBUSS-16P 
BUS-2VF1N2P5 
MRBUSSSS-16P 
BUS-2VF1N4P5 
BUS-2VF1N6P5 
XADRBUSS-12P 
BUS-2VF1N8P5 
FBUS1S$SS-12P 


BUS-5VF1K5P6 
BUS-5VF1K6P6 
BUS-5VF1K7P6 
FCSLFCKPAROP 
GND...F1K9P7 
FBUS1$$$-18P 
GND...F1L1P7 
FQCSLFCK1-2P 


GND...F1L3P7 
XWBUSLENS-2P 
GND...F1L5P7 


XWBUSCMDS-3P 
GND...F1L7P7 
XWBUSCTLPARP 
GND...FLL9P7 
XWBSROQIDS-2P 
GND...F1M1P7 
EWBUSREQXMXP 
GND...F1IM3P7 
XWBUSTAGS-5P 
GND...FIM5P7 
XWBUSTAGS-1P 
GND...F1IM7P7 
GND...FIM9P7 
XADRBUSS-18P 
GND...FIN1P7 
MRBUSSS$S$-18P 
GND...FIN3P7 
GND...FIN5P7 
XADRBUSS$-14P 
GND...FIN7P7 
FBUSISSS$-14P 
GND...FIN9P7 


BUS-5VF1K5P7 
BUS-5VF1K6P7 
BUS-5VF1K7P7 
FCEXTCMD1-0P 
GND...FIK9P7 
FBUSI1SSS$-17P 
GND...F1L1P7 
FQCSLFCK1-1P 
GND. ..F1L3P7 
XWBUSLENS-1P 
GND...F1L5P7 
XWBUSCMDS-2P 
GND...F1L7P7 
FCEXTCMD1-3P 
GND...F1L9P7 
XWBSRQIDS-1P 
GND...F1M1P7 


XWBUSTAGS-4P 
GND...F1M5P7 
XWBUSTAGS-OP 
GND...F1M7P7 
GND...F1IM9P7 
XADRBUSS$-17P 
GND...FIN1P7 
MRBUSSS$-17P 
GND. ..FIN3P7 
GND...FIN5P7 
XADRBUSS-13P 
GND...FIN7P7 
FBUS1SSS-13P 
GND...FIN9P7 
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36: FCINTCMD1-4P 
37: GND... (O1P3) 
38: MRBUSS$$-15P 


39: GND...(03P3) 
BOSS cee a ee Ro 
41: GND...(O5P3) 


42: XADRBUSS-11P 
43: GND...(0O7P3) 
44: FBUS2PARITYP 
45: FBUS1S$$$-11P 
46: GND...(P3P3) 
47: FQDSSS$SAC-1P 
48: GND... (P5P3) 
49: MRBUSS$S$-11P 


50: GND...(P7P3) 
SLi eee ewe es 
52: GND.. . (P9P3) 


53: XADRBUSS$-07P 
54: GND...(Q1P3) 
55: FBUS1$$$-07P 
56: GND...(Q3P3) 
57: FBUS2S$SSS-7P 
58: GND...(Q5P3) 
59: MRBUSSS$$-07P 
60: GND...(Q7P3) 
61: FOC TNEMD iar 


62: GND...(Q9P3) 
O38. eda hes : 
64: GND. . (RLP3) 


65: XADRBUS$-03P 
66: GND...(R3P3) 
67: FBUS1$$$-03P 
68: GND...(R5P3) 
69: FBUS2$$$$-3P 
70: GND...(R7P3) 
71: FCINTCMDPARP 
72: GND...(R9P3) 
73: MRBUSS$S$-03P 


74: GND...(S1P3) 
PDS sites Bou ee 
76: GND. . (S3P3) 


77: ASHIFTINFO1P 
78: GND...(S5P3) 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-2VF100P5 
FOCINCMD1-1P 
BUS-2VF102P5 
MRBUSS$$$-12P 
BUS-2VF104P5 
BUS-2VF106P5 
XADRBUSS-08P 
BUS-2VF108P5 
BUS-2VF1P2P5 
FBUS1$$$-08P 
BUS-2VF1P4P5 
FODS$S$$BC-0P 
BUS-2VF1P6P5 
MRBUSS$S$$-08P 
BUS-2VF1P8P5 
BUS-2VF1Q0P5 
XADRBUSS$-04P 
BUS-2VF1Q2P5 
FBUS1$$$-04P 
BUS-2VF104P5 
FBUS2$$$$-4P 
BUS-2VF106P5 
MRBUSS$$$-04P 
BUS-2VF1Q8P5 
FCINTCMD1-3P 
BUS-2VF1ROP5 
BUS-2VF1R2P5 
XADRBUSS-00P 
BUS-2VF1R4P5 
FBUS1$$$-00P 
BUS-2VF1R6P5 
FBUS2$$$$-0P 
BUS-2VF1R8P5 
BUS—2VF1S0P5 
MRBUSS$$$-00P 
BUS-2VF1S2P5 
BUS-2VF1S4P5 
XFMODNBROKEP 


FCEXTCMD1-1P 


GND...F101P7 
MRBUSSS$-14P 
GND...F103P7 
GND...F105P7 
XADRBUS$-10P 
GND...F107P7 


FBUS2SSS$-9P 
FBUS1SSS-10P 


GND...F1P3P7 
FODSSSSAC-OP 
GND...F1P5P7 
MRBUSS$$-10P 
GND...F1P7P7 
GND...F1P9P7 
XADRBUSS$-06P 
GND...F1Q1P7 


FBUS1SS$S-06P 
GND...F1Q3P7 
FBUS2S$SS$-6P 


GND...F1Q5P7 
MRBUSSSS$-06P 
GND...F1Q7P7 
FOQDSSSSCC-1P 
GND...F1Q9P7 
GND...F1R1P7 
XADRBUSS-02P 
GND...F1IR3P7 
FBUS1SS$-02P 
GND...F1R5P7 
FBUS2SS$$-2P 
GND...FIR7P7 
GND...FIR9P7 
MRBUSSSS-02P 
GND...F1S1P7 
GND...F1S3P7 
XSTOPSANDSSN 
GND...F1S5P7 


FCEXTCMD1-2P 


GND...F101P7 
MRBUSS$$-13P 
GND. ..F103P7 
GND...F105P7 
XADRBUS$-09P 
GND...F107P7 


FBUS2SSSS$-8P 
FBUS1SS$-09P 
GND...F1P3P7 
FQDSSSSBC-1P 
GND...F1IP5P7 
se agpe aca 
GND...F1P7P7 
GND... F1P9P7 
XADRBUSS-05P 
GND...F1Q1P7 
FBUS1SS$S$-05P 
GND. ..F1Q3P7 
FBUS2SS$S$S-5P 
GND...F1Q5P7 
MRBUSSSS-05P 


GND...F1Q7P7 
rhea 
GND...F1Q9P7 
GND. -F1IRLP7 
XADRBUS$- 01P 
GND...F1R3P7 
FBUS1SS$$-01P 
GND...FIR5P7 
FBUS2SSSS-1P 
GND...F1R7P7 
GND. »-F1LR9P7 
MRBUSSS$$-01P 
GND...F1S1P7 
GND...F1S3P7 
XSTOPSORSSSP 
GND...F1S5P7 
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TO, Sle Ruswlaturs ; BUS-2VF1S6P5 X1SHIFTOUTSP XFMODBROKESP 


80: GND... (S7P3) 
81: ALCARDENS-OP 
82: GND...(S9P3) 
83: ASHIFTENFO1P 
84: GND...(T1P3) 
85: AFOENFETCHDP 
86: BUS-5VF1T3P4 
87: BUS-5VF1T4P4 
88: BUS-5VF1T5P4 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


AFMODENABLEP 
BUS-2VF1TOP5 
ACLEARSSFO1P 
ASOCKECLS28P 
BUS-5VF1T3P5 
BUS-5VF1T4P5 
BUS-5VFI1T5P5 


GND...F1S7P7 
A1CARDENS-1P 
GND...F1S9P7 
ADANGERSFO1P 
GND...F1IT1P7 
ASOCKECLS28N 
BUS-5VF1T3P6 
BUS-5VF1T4P6 
BUS-5VF1T5P6 


GND...F1S7P7 
A1CARDENS~2P 
GND...F1S9P7 
APOWERUPOKIN 
GND...F1T1IP7 
GND...F1T2P7 
BUS-5VF1T3P7 
BUS-5VF1T4P7 
BUS-5VF1T5P7 
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Sf Se cai Ss eae os ie 
| 1993 5212 
UNISYS CORPORATION 4+------------------------- + 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
COMPANY tana nnn nnn nn nnn ee ee nnn 
CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 
12 BACKPLANE /FRONTPLANE DEFINITION (Continued) 
FRONTPLANE CONNECTOR - JOAO 
A B € D 
Ols- Moetatatealee ~kietacen ke aeas GND..... A6A2 QDAUREGO-13L 
02: GND...(A7A1) GND...(A7A1) QDAUREGO-03L GND... (A7A4) 
OSS) a y-sidance _ FCCADR2-0... GNDiss.<% A8A2 QDAUREGO-14L 
04: GND...(A9A1) GND... (A9A1) QDAUREGO-04L GND... (A9A4) 
O52) o2snetass ‘ FCCADR2-1... GND..... BOA2 QDAUREGO-15L 
06: GND...(BI1A1) GND...(B1A1) QDAUREGO-05L GND...(B1A4) 
OF sateen eek FCCADR2-2... GND.....B2A2 QDAUREGO-16L 
08: GND...(B3A1) GND... (B3A1) QDAUREGO-06L GND... (B3A4) 
09 as ievss berets FCCADR2-3... GND.....B4A2 QDAUREGO-17L 
10: GND...(B5A1) GND...(B5A1) QDAUREGO-07L GND... (B5A4) 
Td FCCWE2 + oes FCCADR2-4... GND.....B6A2 QDAUREGO-181L 
12: GND...(B7A1) GND...(B7A1) QDAUREGO-08L GND...(B7A4) 
13: FCASRC2-0... QDENDPAROL.. GND.....B8A2 QDAUREGO-19L 
14: GND...(B9A1) GND...(B9A1) QDAUREGO-09L GND... (B9A4) 
PO. tee ak a hee ears QDAUREGO-00L GND.....COA2 QDAUREGO-20L 
16: GND...(C1A1) GND...(C1A1) QDAUREGO-10L GND... (C1A4) 
17: FCASRC2-1... QDAUREGO-01L GND s%.a0' C2A2 QDAUREGO-21L 
18: GND...(C3A1) GND...(C3A1) QDAUREGO-11L GND... (C3A4) 
19: QDBEGPARO... QDAUREGO-02L GND.....C4A2 QDAUREGO-22L 
20: GND...(C5A1) GND...(C5A1) QDAUREGO-12L GND...(C5A4) 
Oe: Geach ete eeee QDBEGAD-06L. GND.....C6A2 QDAUREGO-23L 
22: GND...(C7A1) GND...(C7A1) QDBEGAD-01L. GND...(C7A4) 
23: QDBEGAD-17L. QDBEGAD-07L. GND. io C8A2 QDENDOADR24L 
24: GND...(C9A1) GND... (C9A1) QDBEGAD-02L. GND... (C9A4) 
25: QDBEGAD-18L. QDBEGAD-08L. GND i. 4 3 DOA2 QDBEGAD-00L. 
26: GND...(D1A1) GND...(D1A1) QDBEGAD-03L. GND...(D1A4) 
DDE ta eweten a eds QDBEGAD-09L. GND..... D2A2 FCBADR6PARI. 
28: GND...(D3A1) GND... (D3A1) QDBEGAD-04L. GND... (D3A4) 
29: QDBEGAD-19L. QDBEGAD-10L. GND..... D4A2 FCBADR6PARO. 
30: GND...(D5A1) GND...(D5A1) QDBEGAD-05L. GND... (D5A4) 
31: QDBEGAD-20L. QDBEGAD-11L. GND se 6% D6A2 FCBADR3-5... 
32: GND...(D7A1) GND...(D7A1) FCAADR2-0.. GND...(D7A4) 
OO ac eae es QDBEGAD-12L. GND..... D8A2 FCBADR2-0... 
34: GND...(D9A1) GND...(D9A1) FCAADR2-1.. GND... (D9A4) 
35: QDBEGAD-21L. QDBEGAD-13L. GND suas EOA2 FCBADR2-1... 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 
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36: GND...(E1AL) GND...(E1A1) FCAADR2-2... GND... (E1A4) 
37: QDBEGAD-22L. QDBEGAD-141L. GND.....E2A2 FCBADR2-2... 
38: GND...(E3A1) GND... (E3A1) FCAADR2-3... GND... (E3A4) 
BOR wis paca ue ai QDBEGAD-15L. GND. ja:9 E4A2 FCBADR2-3... 
40: GND...(E5A1) GND... (E5A1) FCAADR2-4.. GND... (E5A4) 
41: QDBEGAD-23L. QDBEGAD-16L. GND..... E6A2 FCBADR2-4... 
42: FCABSRCPRTYO YCCADR3-2... GND..... FOA2Z  — Bilecsiw Wee S oe als 
43: GND...(F1A1) GND...(F1A1) YCASRC3-0... GND... (F1A4) 
Ce ee aren ae era YCCADR3-3... GND edocs F2A2 FDPTREGO-0.. 
45: GND...(F3A1) GND... (F3A1) YCASRC3-1... GND... (F3A4) 
46: QCFBUSIWE1.. YCCADR3-4... GND 3 408 F4A2 FDPTREGO-1.. 
47: GND...(F5A1) GND...(F5A1) FDODDPC..... GND... (F5A4) 
48: QCFBUS2WE1.. YCBSRC3-0... COND ish ics F6A2 FDPTREGO-2.. 
49: GND...(F7A1) GND... (F7A1) FDIFUNDIGO.. GND...(F7A4) 
50S awe rere YCBSRC3-1... GNDevews F8A2 FDPTREGO-3.. 
51: GND...(F9A1) GND...(F9A1) FDIFLIMERRO. GND... (F9A4) 
52: OQCFB2SRC1... FCBSRC2-0... GND ci @4 GOA2 FDPTREGO-4.. 
53: GND...(G1A1) GND...(G1A1) FDOFUNDIGO.. GND...(G1A4) 
54: FCCMBINEPARO FCBSRC2-1... GND.....G2A2 YCAADR3-0... 
55: GND...(G3A1) GND... (G3A1) FDOFLIMERRO. GND... (G3A4) 
SOG: Parng areas dee VCCWE Ie i Ss. GND soos G4A2 YCAADR3-1... 
57: GND...(G5AL) GND...(G5A1) FDUNDABADERO GND... (G5A4) 
58: QCDATHIT-0.. QCALUCMD1-0. GND.....G6A2 YCAADR3-2... 
59: GND...(G7A1) GND...(G7A1) FDUNDIGABO.. GND...(G7A4) 
60: QCDATHIT-1.. QCALUCMD1-1. GND.....G8A2 YCAADR3-3... 
61: GND...(G9A1) GND...(G9A1) FDOFADRERRO. GND... (G9A4) 
G28" ghee ay ie lsraa QCALUCMD1-2. GND.) 6:4 HOA2 YCAADR3-4... 
63: GND...(H1A1) GND... (H1A1) FCCADRPARO.. GND... (H1A4) 
64: FCCSRCPRTYO. QCALUCMD1-3. GND..... H2A4 FCBADRPARO.. 
65: GND... (H3A1) GND... (H3A1) QCCADR3-0... GND... (H3A4) 
ae ee ee FCALUCMDPARO GND..... H4A2 QCCADR3-1... 
67: GND...(H5A1) GND... (H5A1) FDALUEXCPTO. GND... (H5A4) 
BOs ves ache eves i OCCWES «Hace GND..... H6A2 QCCADR3-2... 
69: GND (H7A1) GND... (H7A1) QCASRC3-0... GND... (H7A4) 
TOR) <a gun deotsiecorkec’ 2 tone QCBSRC3-0... GND i500 H8A2 QCCADR3-3... 
71: GND...(H9AL) GND... (H9A1) QCASRC3-1... GND... (H9A4) 
72: QCBEGADRSYNC QCBSRC3-1... GND a5 4 IOA2 QCCADR3-4... 
73: GND...(I1A1) GND...(11A1) YCBADR3-0... GND...(I1A4) 
OE ve oh ora oh 5 eee QCAADR3-0... GND. S56 T2A2 QCBADR3-0... 
75: GND...(I3A1) GND... (1I3A1) YCBADR3-1... GND... (13A4) 
76: QDBBUSUNDIG. QCAADR3-1... GND. .« + I4A2 QCBADR3-1... 
77: GND...(I5A1) GND... (I5A1) YCBADR3-2... GND... (I5A4) 
78: FDAUREGEQO.. QCAADR3-2... GND..... I6A2 QCBADR3-2... 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 
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79: GND...(I7AL1) GND...(1I7A1) YCBADR3-3... GND... (I7A4) 

BOs. <6 Gate aie enea res QCAADR3-3.. GND..... I8A2 QCBADR3-3... 

81: GND...(I9A1) GND...(I9A1) YCBADR3-4... GND...(I9A4) 

82: FDALUEXCPT1. QCAADR3-4... GND..... JOA2 QCBADR3-4... 

B38 Noe eer Weenie eat” eee oA eae oar e dlbsie Niet’ wleuces Suess 

Ba cSatiwewiee es  Mlerishwaieiecd~ deactiaiwdte< stake «- wrecietdevsdedsad's 

B55 Hse ee and EOE, Ge eAlCEM- Reus. HERE aSRawana ~~ Sas fe She te- Nite ae 

SOS wicvtisihwetivet  veciseatalewtos Jestidieedteewie: Sbaseie liad sie 

OTe erie eareDet Gear ewetine? ea Mta sue ete as Ses Be edie a ehint a: ath 

SOs Satis = eee 6 (Cee ae er Seca cree 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 
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UNISYS CORPORATION +------------------------- if: 
GENERAL SYSTEMS GROUP 
MISSION VIEJO PLANT V500 FETCH MODULE 
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CONFIDENTIAL ENGINEERING DESIGN SPECIFICATION Rev. B 
12 BACKPLANE /FRONTPLANE DEFINITION (Continued) 
FRONTPLANE CONNECTOR - T2A0 
A B Cc D 
Ol: YCASRC1-0... YCCADR1-0... GND k4-55 K8A2 FCPTEST1-0.. 
02: GND...(K9AL) GND... (K9A1) FCPTEST3-0.. GND... (K9A4) 
UB wean et eee tes YCCADR1-1... GNDS 4a. LOA2 FCPTEST1-1.. 
04: GND...(L1A1) GND... (L1A1) FCPTEST3-1.. GND... (L1A4) 
05: YCASRC1-1... YCCADR1-2... ND ly saat L2A2 FCPTEST1-2.. 
06: GND...(L3A1) GND... (L3A1) FCPTEST3-2.. GND... (L3A4) 
OF Y~ VCCWE hss. 03.. YCCADR1-3... GND.....L4A2 FCPTEST1-3.. 
08: GND...(L5A1) GND... (L5A1) FCPTEST3-3.. GND... (L5A4) 
OSS: & pa gaa kas YCCADR1-4... GND.....L6A2 QDAUREG1-14L 
10: GND...(L7A1) GND... (L7A1) QDAUREG1-04L GND... (L7A4) 
11: YCALUCMD1-3. YCBSRC1-0... GND.....L8A2 QDAUREG1-15L 
12: GND...(L9A1) GND... (L9A1) QDAUREG1-05L GND... (L9A4) 
13: YCALUCMD1-2. YCBSRC1-1... GND.....MOA2 QDAUREG1-16L 
14: GND...(M1A1) GND... (M1A1) QDAUREG1-06L GND... (M1A4) 
PBR 64 ode 5 Oe te YCALUCMD1-1. GND.....M2A2 QDAUREG1-17L 
16: GND...(M3A1) GND... (M3A1) QDAUREG1-07L GND... (M3A4) 
17: YCALUCMD1-0. YCCADR3-1... GND. <.200% M4A2 FDPTREG1-0.. 
18: GND...(M5A1) GND... (M5A1) FDIFLIMERR1. GND... (M5A4) 
19: YCCADR3-0... YCAADR1-0... GND.....M6A2 FDPTREGI1-1.. 
20: GND... (M7A1) GND... (M7A1) FDIFUNDIG1.. GND... (M7A4) 
21 giceieen ee YCAADR1-1... GND. 3 44:8 M8A2 FDPTREG1-2.. 
22: GND...(M9A1) GND... (M9A1) FDOFLIMERR1. GND... (M9A4) 
23: YCAADR1-3... YCAADR1-2... GND..... NOA2 FDPTREG1-3.. 
24: GND...(N1A1) GND...(N1A1) FDOFUNDIG1.. GND...(N1A4) 
25: YCAADR1-4... FDBBYTO-OL.. GND..... N2A2 FDPTREG1-4.. 
26: GND...(N3A1) GND... (N3A1) FDUNDABADER1 GND... (N3A4) 
DED, ocd, 6 secacitce eae FDBBYTO-1L.. GND. c+ N4A2 QDAUREG1-18L 
28: GND... (N5A1) GND... (N5A1) FDUNDIGAB1.. GND... (N5A4) 
Dy Ge* San, Me rats ao ae tenga FDBBYTO-2L.. GND..... N6A2 QDAUREG1-19L 
30: GND...(N7A1) GND... (N7A1) QDAUREG1-08L GND... (N7A4) 
BA sala iain aps FDENDEQOL... GND is s:4/<.4 N8A2 QDAUREG1-20L 
32: GND...(N9A1) GND... (N9A1) QDAUREG1-09L GND... (N9A4) 
ane Cae wares QDENDPARIL.. GND: 5 aes O0A2 FCAADRPARL.. 
34: GND...(O1A1) GND...(O1A1) QDAUREG1-10L GND... (O1A4) 
BOT eek miiow os QDAUREG1-00L GND.....O2A2 FCAADRPARO.. 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 
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36: GND...(03A1) 
37: QDAUREG1-22L 
38: GND...(O5A1) 


40: GND...(O7A1) 
41: QDENDIADR24L 


43: GND (P3A1) 
BAS ok pine see Wale os 
45: GND...(P5A1) 
BOD ices ue wis tees 


49: GND...(P9A1) 
50% <as devatatate% 
51: GND...(Q1A1) 
DDE eked eeaeaa ee tee 
53: GND...(Q3A1) 
Bas. a ees oe 


57: GND...(Q7A1) 
BOE gibi, otandewerte: sortie 
59: GND (Q9A1) 
B08? eer bee eee es 
61: GND (R1A1) 
G28 ed scares eB fers 
63: GND...(R3A1) 
B4et iig eis eid ere 0h ; 
65: GND. (R5A1) 
66: ... sochecleners 
67: GND. (R7A1) 
OB easieceetens rarer 
69: GND...(R9AL1) 


DOS. salt ck Ge ae tae ig 
75: GND (S5Al1) 
EOS tee ied wutes Beane 
77: GND...(S7A1) 
PBS BC RS Ba 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


GND... (O3A1) 
QDAUREG1-011L 
GND... (O5A1) 
QDAUREG1-02L 
GND... (O7A1) 
QDAUREG1-031L 
QDBEGAD-14L. 
GND...(P3A1) 
QDBEGAD-15L. 
GND...(P5A1) 
QDBEGAD-16L. 
GND... (P7A1) 
QDBEGAD-17L. 
GND...(P9A1) 
QDBEGAD-18L. 
GND...(Q1A1) 
QDBEGAD-19L. 
GND... (Q3A1) 
QDBEGAD-~20L. 
GND... (Q5A1) 
QDBEGAD-211L. 
GND...(Q7A1) 
QDBEGAD-22L. 
GND...(Q9A1) 
QDBEGAD-23L. 
GND...(R1A1) 


eoeoer ere e eve eves 


GND... (R9A1) 
QCASRC1-0... 
GND...(S1A1) 
QCASRCI-1... 
GND... (S3A1) 
QCCADRI-0... 
GND... (S5A1) 
QCCADRI1-1... 
GND... (S7A1) 
QCCADRI1-2... 


GND 5c O4A2 
QDAUREG1-12L 
GND:..4>-. 0682 
QDAUREG1-13L 
GNDY h444 O8A2 
GND.....P2A2 
QDBEGAD-09L. 
GND 3s P4a2 
QDBEGAD-10L. 
GND heii. P6A2 
QDBEGAD-111L. 
GND s3e- P8A2 
QDBEGAD-121L. 
GND. 3%s.5 QOA2 
QDBEGAD-13L. 
GND.....Q2A2 


GND. oe -Q4A2 


oe Q6A2 


oe Q8A2 


- aQ- 
- B. 
rw] 


.. ROA2 
GND..... R4A2 
GND..... R6A2 
GND..... R8A2 
GND..... SOA2 
GND..... S2A2 
GND..... S4A2 
GND..... S6A2 


GND..... S8A2 


GND... (03A4) 
QDAUREG1-21L 
GND... (05A4) 
QDAUREG1-23L 
GND... (O7A4) 
QDBEGPAR1... 
FCOFSHOVE... 
GND... (P3A4) 
QDBEGAD-08L. 
GND... (P5A4) 
FCBADRI-5... 
GND...(P7A4) 
FCBADR2-5... 
GND... (P9A4) 
YCBADR1-0... 
GND... (Q1A4) 
YCBADRI-1... 
GND... (Q3A4) 
YCBADR1-2... 
GND...(Q5A4) 
YCBADR1-3... 
GND... (Q7A4) 
YCBADR1-4... 
GND...(Q9A4) 


ere eee eee eee 


GND... (S3A4) 
QCBADRI1-0... 
GND... (S5A4) 
QCBADRI-1... 
GND... (S7A4) 
QCBADR1-2... 
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79: GND...(S9A1) GND... (S9A1) QDBEGAD-06L. GND... (S9A4) 
BO cas bebe eee QCCADR1-3... GND..... TOA2 QCBADR1-3... 
81: GND...(T1A1) GND... (T1A1) QDBEGAD-07L. GND... (T1A4) 
GDS ecgieac cele desce bf QCCADRI1-4... GND..... T2A2 QCBADR1-4... 
GOs. (esis oes eRe BE. Nand veal eee acne gi vgaitig Sowa Bienes ere 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 
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12 BACKPLANE /FRONTPLANE DEFINITION (Continued) 

BACKPLANE CONNECTOR - J3P4 
A B Cc D 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-5VW1A3P4 
BUS-5VW1A4P4 
BUS-5VW1A5P4 
XWRTBUS$-39P 
GND... (A7P3) 


: MRBUSSSS-39P 


GND... (A9P3) 
XADRBUS$-39P 
GND...(B1P3) 
FBUS1$$$-39P 
GND... (B3P3) 
GND... (B5P3) 
XWRTBUS$-35P 
GND...(B7P3) 
MRBUSPARITYP 
GND...(B9P3) 
XADRBUS$-35P 
GND...(C1P3) 
FBUS1$$$-35P 
GND...(C3P3) 
MRBUS$$$-35P 
GND... (C5P3) 
GND...(C7P3) 
XWRTBUSS$-31P 
GND... (C9P3) 
XADRBUS$~31P 
GND... (D1P3) 
FBUS1$$$-31P 
GND... (D3P3) 
GND... (D5P3) 
MRBUSS$$$-31P 
GND... (D7P3) 


BUS-5VW1A3P5 
BUS-5VW1A4P5 
BUS-5VW1A5P5 
GND...W1A6P5 
XWRTBUSS-36P 
BUS-2VW1A8P5 
MRBUSSSS$-36P 
BUS-2VW1BOP5 
XADRBUSS-36P 
BUS-2VW1B2P5 
FBUS1SSS-36P 
BUS-2VW1B4P5 
BUS-2VW1B6P5 
XWRTBUSS~-32P 
BUS-2VW1B8P5 
XWBUSPARITYP 
BUS-2VW1COP5 
XADRBUSS$-32P 
BUS-2VW1C2P5 
FBUS1$$$-32P 
BUS-2VW1C4P5 
MRBUSSS$-32P 
BUS-2VW1C6P5 
BUS-2VW1C8P5 
XWRTBUSS-28P 
BUS-2VW1DOP5 
XADRBUSS-28P 
BUS-2VW1D2P5 
FBUS1SS$-28P 
BUS-2VW1D4P5 
BUS-2VW1D6P5 
MRBUSSSS$-28P 


BUS-5VW1A3P6 
BUS-5VW1A4P6 
BUS-5VW1A5P6 
XWRTBUSS$-38P 
GND. ..W1LA7P7 
MRBUSS$$$-38P 
GND...W1A9P7 
XADRBUSS-38P 
GND. ..W1B1P7 
FBUS1SSS-38P 
GND...W1B3P7 
GND...W1B5P7 
XWRTBUS$-34P 
GND...W1B7P7 
XADRBUSPRTYP 
GND...W1B9P7 
XADRBUSS$-34P 
GND...W1C1P7 
FBUS1$$$-34P 
GND...W1C3P7 
MRBUSS$$$-34P 
GND. ..W1C5P7 
GND...W1C7P7 
XWRTBUSS$-30P 
GND...W1C9P7 
XADRBUS$-30P 
GND...W1D1P7 
FBUS1$$$-30P 
GND. ..W1D3P7 
GND...W1D5P7 
MRBUSS$$-30P 
GND. ..W1D7P7 


BUS-5VW1A3P7 
BUS-5VW1A4P7 
BUS-5VW1A5P7 
XWRTBUSS-37P 
GND...W1A7P7 
MRBUSSS$-37P 
GND...W1A9P7 
XADRBUSS-37P 
GND...W1B1P7 
FBUS1SSS$-37P 
GND...W1B3P7 
GND...W1B5P7 
XWRTBUSS-33P 
GND...W1B7P7 
FBUSIPRTY40P 
GND...W1B9P7 
XADRBUSS$-33P 
GND...W1C1P7 
FBUS1S$$$-33P 
GND. ..W1C3P7 
MRBUSSSS-—33P 
GND...W1C5P7 
GND...W1C7P7 
XWRTBUSS-29P 
GND...W1C9P7 
XADRBUSS-29P 
GND. ..W1D1P7 
FBUS1S$S$-29P 
GND...W1D3P7 
GND. ..W1D5P7 
MRBUSSSS$-29P 
GND. ..W1D7P7 
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36: XWRTBUSS-27P 
37: GND...(D9P3) 
38: XADRBUSS-27P 
39: GND...(E1P3) 
40: FBUS1SSS-27P 
41: GND...(E3P3) 
42: FBUS1SSS-47P 
43: GND...(E5P3) 
44: FBUSIOPPRTYP 
45: MRBUSSSS-27P 
46: GND...(F1P3) 
47: XWRTBUSS-23P 
48: GND...(F3P3) 
49: XADRBUS$-23P 
50: GND...(F5P3) 
51: FBUS1SS$$-23P 
52: GND...(F7P3) 
53: FBUS1SSS-43P 
54: GND...(F9P3) 
55: MRBUSSSS-23P 
56: GND...(G1P3) 
57: FBUS1SSS-52P 
58: GND...(G3P3) 
59: FBUS1SSS-48P 
60: GND...(G5P3) 
Os Seance erento 
62: GND...(G7P3) 
63: FSHOVESSSSSP 
64: GND...(G9P3) 
65: FOSFBUSSREQP 
66: GND...(H1P3) 


68: GND...(H3P3) 
69: EBRANCHOK$$P 
70: GND...(H5P3) 
71: MRBUSERRS$-3P 
72: GND...(H7P3) 
73: MRBUSTAGS-6P 
74: GND... (H9P3) 
75: MRBUSTAGS$~2P 
76: GND...(I1P3) 
77: FBUSIPAG$-1P 
78: GND...(I3P3) 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-2VW1D8P5 
XWRTBUS$-24P 
BUS-2VW1EOP5 
XADRBUSS$-24P 
BUS-2VWLE2P5 
FBUS1$$$-24P 
BUS-2VW1E4P5 
FBUS1$$$-44P 
BUS-2VWLE6P5 
BUS-2VW1FOP5 
MRBUS$$$-24P 
BUS-2VWLF2P5 
XWRTBUS$-20P 
BUS-2VW1F4P5 
XADRBUS$~-20P 
BUS-2VW1F6P5 
FBUS1S$$-20P 
BUS-2VW1F8P5 
FBUS1$$$-40P 
BUS-2VW1GOP5 
MRBUSS$$$-20P 
BUS-2VW1G2P5 
FBUS1$$$-49P 
BUS-2VW1G4P5 
FIPAROPAFBFP 
BUS-2VW1G6P5 


ewreeeveveos 


ESPOPSFQUESP 
BUS-2VW1HOP5 
FSIFSFLUSHSP 
BUS-2VW1H2P5 
BUS-2VW1H4P5 
MRBUSERRS$-4P 
BUS-2VW1H6P5 
MRBUSERRS-OP 
BUS-2VW1H8P5 
MRBUSTAGS-3P 
BUS-2VW1IOP5 
MRBUSTAGPARP 
BUS-2VW1I2P5 
FBUS 1CMDPARP 


XWRTBUSS-26P 
GND...W1D9P7 
XADRBUSS-26P 
GND...W1E1P7 
FBUS1SSS-26P 
GND...W1E3P7 
FBUS1S$$-46P 
GND...W1E5P7 


oer eee 


GND...W1F1P7 
XWRTBUSS-22P 
GND...W1F3P7 
XADRBUS$~-22P 
GND...WLF5P7 
FBUS1$$$-22P 
GND...W1F7P7 
FBUS1$$$-42P 
GND...W1F9P7 
MRBUSS$$-22P 
GND...W1G1P7 
FBUS1S$$-51P 


GND. ..W1G3P7 
FIPARXDIGS$SP 
GND. ..W1G5P7 
GND. ..W1G7P7 
FDATAHITSS$S$P 
GND. ..W1G9P7 
ESSYSSFLUSHP 


GND...W1H1P7 
GND...W1H3P7 
FLIPXMFPAGEP 
GND. ..W1H5P7 
MRBUSERRS-2P 
GND...W1H7P7 
MRBUSTAGS-5P 
GND. ..W1H9P7 
MRBUSTAGS-1P 
GND...W1I1P7 
FBUS1PAGS-OP 
GND...W1LI3P7 


XWRTBUSS$-25P 
GND...W1D9P7 
XADRBUSS$-25P 
GND...W1E1P7 
FBUS1S$$$-25P 
GND...W1E3P7 
FBUS1SSS-45P 
GND...W1E5P7 
MRBUSSSS-25P 
GND...W1F1P7 
XWRTBUSS-21P 
GND...W1F3P7 
XADRBUSS$-21P 
GND...W1F5P7 
FBUS1SSS-21P 
GND...WLF7P7 
FBUS1SSS-41P 
GND...W1F9P7 
MRBUSSS$-21P 
GND...W1G1P7 
FBUS1SSS-50P 
GND...W1G3P7 
FIPARFEDIGSP 
GND...W1G5P7 
GND...W1G7P7 
FOPTIMALS$$P 
GND...W1G9P7 
ESFETSFLUSHP 
GND...W1H1P7 
GND. ..W1H3P7 
MRBUSVALIDSP 
GND...W1H5P7 
MRBUSERRS-1P 
GND. ..W1H7P7 
MRBUSTAGS-4P 
GND. ..W1H9P7 
MRBUSTAGS-OP 
GND...W1I1P7 


Cr ee ee 


GND...W1I3P7 
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79: FBUSIADRS$-2P 
80: GND...(I5P3) 
81: FBUS2PAGS-1P 
82: GND...(I7P3) 
83: FBUS2ADR$-2P 
84: GND...(I9P3) 
85: MRBUSTATPARP 
86: BUS-5VW1J1P4 
87: BUS-5VW1J2P4 
88: BUS-5VW1J3P4 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-2VW1I4P5 
FBUS1LOADSSP 
BUS-2VW1I6P5 
BUS-2VW1I8P5 
FBUS2LOADSSP 
GND...W1J0P5 
BUS-5VW1J1P5 
BUS-5VW1J2P5 
BUS-5VW1J3P5 


FBUS LADRS-1P 
GND...W1I5P7 
FBUS2PAGS-0P 
GND...W1I7P7 
FBUS2ADR$-1P 
GND...W1I9P7 
BUS-5VW1J1P6 
BUS-5VW1J2P6 
BUS-~5VW133P6 


FBUSIADRS-OP 
GND...W1LI5P7 
GND. ..W1I7P7 
FBUS2ADRS-0OP 
GND...W1I9P7 
BUS-5VW1J1P7 
BUS-5VW1J32P7 
BUS-5VW1J3P7 
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12 BACKPLANE /FRONTPLANE DEFINITION (Continued) 

BACKPLANE CONNECTOR - T5P4 
A B Cc D 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-5VW1K5P4 
BUS-5VW1K6P4 
BUS-5VW1K7P4 
GND... (K9P3) 
FBUS1$$$-19P 
GND... (L1P3) 
GND... (L3P3) 
XWBUSLENS-3P 
GND... (L5P3) 
XWBUSCMD$-4P 
GND... (L7P3) 
XWBUSCMDS$-0P 


GND... (L9P3) 
: MQUEUEFULLS$P 
GND... (M1P3) 


EWBUSREQXMDP 
GND... (M3P3) 
XWBUSTAGS-6P 
GND... (M5P3) 
XWBUSTAGS - 2P 
GND... (M7P3) 
XWRTBUS$-19P 
GND... (M9P3) 
XADRBUS$-19P 
GND... (N1P3) 
MRBUSS$$$-19P 
GND... (N3P3) 
XWRTBUS$-15P 
GND... (N5P3) 
XADRBUSS$-15P 
GND... (N7P3) 
FBUS1$$$-15P 
GND... (N9P3) 


BUS-5VWLK5P5 
BUS-5VWLK6P5 
BUS-5VW1K7P5 
GND...W1K8P5 
BUS-2VW1LOP5 
FBUS1SSS-16P 
BUS-2VW1L2P5 
BUS-2VW1L4P5 
XWBUSLENS-OP 
BUS-2VW1L6P5 
XWBUSCMDS$-1P 
BUS-2VW1L8P5 
BUS-2VW1MOP5 
XWBSROIDS-0P 
BUS-2VW1M2P5 
FWBUSREQOFSP 
BUS-2VW1M4P5 
XWBUSTAGS-3P 
BUS-2VW1M6P5 
XWBUSTAGPARP 
BUS-2VW1M8P5 
XWRTBUSS-16P 
BUS-2VW1NOP5 
XADRBUSS$-16P 
BUS-2VW1N2P5 
MRBUSSSS-16P 
BUS-2VWIN4P5 
XWRTBUS$-12P 
BUS-2VW1IN6P5 
XADRBUS$~-12P 
BUS-2VWIN8P5 
FBUS1SSS-12P 


BUS-5VW1K5P6 
BUS-5VW1K6P6 
BUS-5VW1K7P6 
GND...W1K9P7 
FBUSI1SSS-18P 
GND...W1L1P7 
GND...W1L3P7 
XWBUSLENS-2P 
GND...W1L5P7 
XWBUSCMDS$-3P 
GND. ..W1L7P7 
XWBUSCTLPARP 
GND...W1L9P7 
XWBSRQIDS-2P 
GND...W1M1P7 
EWBUSREQXMXP 
GND. ..W1M3P7 
XWBUSTAGS-5P 
GND...W1M5P7 
XWBUSTAGS-1P 
GND. ..W1M7P7 
XWRTBUSS-18P 
GND...W1M9P7 
XADRBUSS-18P 
GND...W1IN1P7 
MRBUSSSS-18P 
GND...WIN3P7 
XWRTBUSS-14P 
GND...W1N5P7 
XADRBUSS-14P 
GND. ..W1N7P7 
FBUS1$$$-14P 
GND...WLN9P7 


BUS-5VW1K5P7 
BUS-5VWLK6P7 
BUS-5VW1K7P7 
GND...W1K9P7 
FBUS1S$$-17P 
GND...W1L1P7 
GND...W1L3P7 
XWBUSLENS-1P 
GND...W1L5P7 
XWBUSCMDS-2P 
GND...W1L7P7 
GND...W1L9P7 
XWBSRQIDS-1P 
GND...W1M1P7 
FWBUSREQIFSP 
GND...W1M3P7 
XWBUSTAGS-4P 
GND...W1M5P7 
XWBUSTAGS-0OP 
GND. ..W1M7P7 
XWRTBUSS-17P 
GND. ..W1M9P7 
XADRBUSS-17P 
GND...W1N1P7 
MRBUSSSS-17P 
GND. ..W1N3P7 
XWRTBUSS-13P 
GND...W1N5P7 
XADRBUSS$~-13P 
GND...W1N7P7 
FBUS1SS$$-13P 
GND. ..W1IN9P7 
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SO hay save ene BUS-OVWIO0PS:  “idsawetiadad yadda 

ST GND Ce KOIPOY, a gits oases we GND. ..W101P7 GND. . .W101P7 

38: MRBUS$$$-15P BUS-2VW102P5  MRBUSS$$$-14P — MRBUS$$$-13P 

39: GND... (03P3) MRBUS$$$-12P — GND...W103P7 GND. ..W103P7 

40: XWRTBUSS-11P BUS-2VW104P5 XWRTBUSS-10P XWRTBUSS$-09P 

41: GND...(O5P3) XWRTBUSS-08P  GND...W105P7 GND. ..W105P7 

42: XADRBUSS-11P BUS~2VW106P5 XADRBUSS-10P XADRBUSS-09P 

43: GND...(07P3) XADRBUSS$-08P  GND...W107P7 GND...W107P7 


44; FBUS2PARITYP 
45: FBUS1SSS-11P 


46: GND...(P3P3) 
BD ec were 
48: GND...(P5P3) 


49: MRBUSS$$-11P 
50: GND... (P7P3) 
51: XWRTBUS$-07P 
52: GND... (P9P3) 
53: XADRBUS$-07P 
54: GND...(Q1P3) 
55: FBUS1$$$-07P 
56: GND...(Q3P3) 
57: FBUS2$$$$-7P 
58: GND... (Q5P3) 
59: BRU Ss «01 


60: GND...(Q7P3) 
Ot ee Bee 
62: GND. - (Q9P3) 


63: XWRTBUSS-03P 
64: GND...(R1P3) 
65: XADRBUS$-03P 
66: GND...(R3P3) 
67: FBUS1$$$-03P 
68: GND...(R5P3) 
69: FBUS2$$$$-3P 


70: GND...(R7P3) 
EAR are A Me i taceee ur’ 
72: GND...(R9P3) 


73: MRBUSSSS-03P 


74: GND...(S1P3) 
PDS a eee ew ie aes 
76: GND. (S3P3) 


77: ASHIFTINFO1P 
78: GND...(S5P3) 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-2VWLO8P5 
BUS-2VW1P2P5 
FBUS1$S$$-08P 
BUS-2VW1P4P5 
BUS~2VW1P6P5 
MRBUSSSS-08P 
BUS-2VW1P8P5 
XWRTBUSS-04P 
BUS-2VW1Q0P5 
XADRBUSS-04P 
BUS-2VW1Q2P5 
FBUS1SS$S$-04P 
BUS-2VW104P5 
FBUS2SSSS-—4P 
BUS-2VWLOQ6P5 
MRBUSSSS-04P 
BUS-2VW1Q8P5 
BUS-2VW1ROPS5 
XWRTBUSS-0O0P 
BUS-2VW1R2P5 
XADRBUSS-00P 
BUS-2VWLR4P5 
FBUSLSSS-0OO0P 
BUS-2VW1R6P5 
FBUS2S$$$-0P 
BUS-2VWLR8P5 
BUS-2VW1SOP5 
MRBUSSSS-0O0P 
BUS-2VW1S2P5 
BUS-2VW1S4P5 
XFMODNBROKEP 


FBUS2SSSS-9P 
FBUS1SSS-10P 


GND...W1P3P7 
GND...W1P5P7 
MRBUSSS$S$-10P 
GND...W1P7P7 
XWRTBUSS-06P 
GND...W1P9P7 


XADRBUSS-06P 
GND...W1Q1P7 
FBUS1SSS-06P 
GND...W1Q3P7 
FBUS2SSSS-6P 
GND...W1Q5P7 
MRBUSSS$S$-06P 
GND...W1Q7P7 
GND.. ‘W1Q9P7 
XWRTBUSS-02P 
GND...W1RIP7 
XADRBUSS-02P 
GND...W1R3P7 
FBUS1S$$-02P 
GND...W1R5P7 
FBUS2S$SSS$-2P 
GND...W1R7P7 
GND...W1R9P7 
MRBUSSSS-02P 
GND...W1S1P7 
GND...W1S3P7 
XSTOPSANDSSN 
GND...W1S5P7 


FBUS2SSSS$-8P 
FBUS1$$S$-09P 


GND...W1P3P7 
GND...W1P5P7 
MRBUSSSS$-09P 
GND...W1P7P7 
XWRTBUSS-05P 
GND...W1P9P7 
XADRBUSS$-05P 
GND. ..W1Q1P7 


FBUSISSS-05P 
GND. ..W1Q3P7 
FBUS2S$S$-5P 
GND. ..W1Q5P7 
MRBUSSSS$-05P 
GND...W1Q7P7 


GND. ,.W1Q9P7 
XWRTBUSS-01P 
GND...W1R1P7 
XADRBUSS-01P 
GND...W1R3P7 
FBUS1SS$S-O01P 
GND...W1R5SP7 
FBUS2SSSS-1P 
GND...W1R7P7 
GND. WLROP7 
MRBUS$$$- 01P 
GND...W1S1P7 
GND. ..W1S3P7 
XSTOPSORSSSP 
GND...W1S5P7 
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79: tea Rana BUS-2VW1S6P5 X1SHIFTOUTSP XFMODBROKESP 


80: GND... (S7P3) 
81: A1CARDENS-OP 
82: GND...(S9P3) 
83: ASHIFTENFO1P 
84: GND...(T1P3) 
85: AFOENFETCHIP 
86: BUS-5VW1T3P4 
87: BUS-5VW1T4P4 
88: BUS-5VW1T5P4 


--Unisys Prior Written Consent Required For Disclosure Of This Data-- 


BUS-2VW1S8P5 
AFMODENABLEP 
BUS-2VW1TOP5 
ACLEARSSFO1P 
ASOCKECLS30P 
BUS-5VW1T3P5 
BUS-5VW1T4P5 
BUS-5VW1T5P5 


GND...W1S7P7 
A1CARDENS-1P 
GND...W1S9P7 
ADANGERSFO1P 
GND...W1T1P7 
ASOCKECLS30N 
BUS-5VW1T3P6 
BUS-5VW1T4P6 
BUS-5VW1T5P6 


GND...W157P7 
A1CARDENS-2P 
GND...W1S9P7 
APOWERUPOKIN 
GND...W1T1P7 
GND...W1T2P7 
BUS-5VW1T3P7 
BUS-5VW1T4P7 
BUS-5VW1T5P7 


